Infrastructural Strategic Planning for the Impacts of Santurce\u27s Revitalization by Wilbur, Adam Leonard et al.
Worcester Polytechnic Institute
Digital WPI
Interactive Qualifying Projects (All Years) Interactive Qualifying Projects
May 2005
Infrastructural Strategic Planning for the Impacts of
Santurce's Revitalization
Adam Leonard Wilbur
Worcester Polytechnic Institute
Alex G. Borges
Worcester Polytechnic Institute
Karen L. Mayberry
Worcester Polytechnic Institute
William Braden Hays
Worcester Polytechnic Institute
Follow this and additional works at: https://digitalcommons.wpi.edu/iqp-all
This Unrestricted is brought to you for free and open access by the Interactive Qualifying Projects at Digital WPI. It has been accepted for inclusion in
Interactive Qualifying Projects (All Years) by an authorized administrator of Digital WPI. For more information, please contact digitalwpi@wpi.edu.
Repository Citation
Wilbur, A. L., Borges, A. G., Mayberry, K. L., & Hays, W. B. (2005). Infrastructural Strategic Planning for the Impacts of Santurce's
Revitalization. Retrieved from https://digitalcommons.wpi.edu/iqp-all/2818
  
Report Submitted to: 
 
Professor Scott Jiusto, Ph.D. 
Professor Lauren Mathews, Ph.D. 
 
 
 
 
 
 
 
 
By 
 
Alex Borges _________________________________ 
 
Karen Hammel _________________________________ 
 
William Hays _________________________________ 
 
Adam Wilbur _________________________________ 
 
In Cooperation With: 
Ms. Marisol Liceaga, Senior Project Manager 
Mr. Dacio Pasarell, Executive Vice President 
 
 
 
 
 
 
INFRASTRUCTURAL STRATEGIC PLANNING 
FOR THE IMPACTS SANTURCE’S REVITALIZATION 
 
 
This project report is submitted in partial fulfillment of the degree requirements of 
Worcester Polytechnic Institute.  The views and opinions expressed herein are those 
of the authors and do not necessarily reflect the positions or opinions of FirstBank or 
Worcester Polytechnic Institute. 
 
This report is the product of an educational program, and is intended to serve as 
partial documentation for the evaluation of academic achievement.  The report should 
not be construed as a working document by the reader. 
 
 
 Page ii 
A B S T R A C T   
This project was prepared to help residents of San Juan’s central business district 
understand how effectively government agencies have planned to accommodate 
changes that will result from the dramatic revitalization of the sector.  Analysis was 
accomplished by characterizing the status of infrastructural systems, projecting how 
revitalization projects will impact these systems, and analyzing strategic planning in 
place.  The study concludes the deteriorated status of several infrastructural systems 
will be an obstacle to supporting economic development and quality of life 
improvements. 
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E X E C U T I V E  S U M M A R Y  
Municipalities across the nation search for successful urban revitalization 
strategies to create and maintain flourishing downtown districts.  Despite the 
extensive work put into the planning of urban areas, past results point to a system-
wide failure in the policies and procedures for developing downtown districts.  Many 
Americans still view downtown districts as obsolete, inconvenient, and unsafe 
locations despite decades of revitalization efforts (Robertson, 1995). 
Santurce is the second-largest district of San Juan, Puerto Rico and is home to 
approximately 105,000 people in an urban setting.  This study focused on the area of 
Santurce targeted for revitalization 
located along avenida Ponce de 
Leon, from parada1 11 in the east to 
parada 27 in the west.  The map to 
the left shows the greater Santurce 
area and the black line identifies the 
area of focus for this study. 
Santurce is in the midst of 
dramatic urban revitalization efforts 
that should significantly change the demographics of the area’s population, while 
increasing the overall population of the district.  The projects underway include 
considerable increases in commercial and office space as well as the introduction of 
significant upper-scale residential space.  The revitalization of Santurce was initiated 
by the government and revitalization projects have been overseen by the Department 
of Housing.  Despite the planning of the Housing Department, local community 
members lack confidence in the strategic planning surrounding Santurce’s 
revitalization.   
This project is intended to help the community understand how effectively 
several government agencies have strategically planned to accommodate expected 
demographic and population changes that result from the revitalization of the area by 
                                                 
1 Bus stop 
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compiling and evaluating strategic planning information.  Analysis was accomplished 
by characterizing the current status and future needs of the community in these areas 
and to investigate the state of strategic planning in place to meet these needs.  Once 
these objectives were met, the team moved on to determine where gaps may exist 
between the identified needs and current infrastructural planning in the area.  Finally, 
as objective outsiders, we provided the community with possible solutions to bridging 
the gaps between needs and proposed solutions.   
The assessment we carried out in Santurce assessed both the identified needs 
and the corresponding planning to meet those needs.  This method was effective 
because it studied the weaknesses and corresponding strengths of the community.  As 
some researchers (e.g. Kretzmann, 1995) have argued, the assessment of community 
assets is an integral aspect of any successful community revitalization effort.  There 
are several important prerequisite assets needed to develop successful urban districts, 
but efficient infrastructure has proven to be an essential precondition to creating 
flourishing communities.   
The team met with several individuals and organizations identified as key 
players in the aforementioned areas, conducting informative information gathering 
sessions with planners and engineers from the Department of Housing, the Puerto 
Rico Aqueduct and Sewage Authority (PRASA), and the Puerto Rico Electrical 
Power Authority (PREPA).  The meetings focused on discussion of current planning 
in place to meet the community’s changing needs as the area develops in the next five 
to ten years.  Through our meetings and follow-up correspondence with governmental 
planning agencies, we came to several findings about the areas preparedness for the 
impacts of revitalization. 
With respect to the electric infrastructure, we found that PREPA has sufficient 
energy generation capacity to accommodate the revitalization of Santurce.  PREPA 
has also shown significant initiative to improve the transmission system that serves 
the study area.  While the electric system is adequate in these areas, there are 
concerns with the strategic planning for aerial line distribution system improvements.  
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The aerial distribution liens cause the most problems in the electric system, and 
PREPA has not provided any information on how they plan to rectify this issue. 
The water system in Santurce will prove to be more of a problem in the future 
than the electric system.  PRASA does not know the infrastructural water capacity of 
Santurce, and their grasp on the status of San Juan’s water infrastructure is not much 
tighter.  Fifty percent of Puerto Rico’s water is lost from illegal siphoning, leaks and 
incorrect billing estimates and PRASA did not inform us of any solid plans to fix this 
problem.  The team has projected that by 2008, the residential revitalization projects 
will require approximately 770,000 gallons of water daily while commercial 
revitalization projects will require approximately 54,800 gallons of water daily.  By 
our calculation, this amounts to approximately 8% San Juan’s excess capacity today. 
According to our calculations, Puerto Nuevo would need to process 82.3 
MGD of wastewater to serve the residential population of San Juan.  This increases 
by 799,000 gallons daily when adjusted for currently planned revitalization projects.  
The capacity of Puerto Nuevo, the only wastewater treatment plant serving the 
municipality, is 72MGD.  This inadequate capacity has led to PRASA’s many run-ins 
with the EPA over illegal wastewater discharges. 
Our assessment also includes an analysis and explanation of project permitting 
and government incentives offered to businesses.  Several community members we 
met felt these governmental areas needed evaluation and we have conducted a 
preliminary analysis of these processes.  An efficient permitting process and useful 
economic development incentives are important to commercial growth. 
The team has come to several conclusions on the generally inconsistent level 
of planning seen throughout governmental planning agencies.  Although some 
infrastructural areas will not be problems in the future, the lack of oversight for the 
process as a whole has led to variation with planning both within and among the 
agencies with whom we corresponded.  Some departments (e.g. transportation) have 
shown a total lack of comprehension for how they should be planning for the impact 
of revitalization while others (e.g. PREPA) are generally prepared for the changing 
needs of the district.  
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1  INTRODUCTION
  Page 3 
Cities form the backbone of civilization and have done so for hundreds of 
years.  Serving as this cornerstone of society in the United States and throughout the 
world, it is essential that urban areas are continuously evaluated and improved so as 
to stimulate economic development and improve quality of life.  In recent years, the 
U.S. has endeavored to evaluate and revitalize major urban areas with varying 
degrees of success.  Unfortunately, as distinguished urban revitalization expert Kent 
Robertson (1995) observes, many Americans still view downtown districts as 
obsolete, inconvenient, and unsafe despite decades of revitalization efforts. 
The complexity of urban planning has led to development of numerous 
theories as to why urban revitalization efforts prove so difficult and why so often the 
end result is not the same as originally envisioned.  Researchers and community 
leaders have cited lack of citywide communication and planning,1 insufficient 
weighting of community input,2 and overemphasis on community needs rather than 
community assets3 in the revitalization process as rationales to explain the failure of 
many urban revitalization strategies.  When a district is undergoing organized 
revitalization, it is inevitable that these theories and more will surface for debate 
amongst community members. 
San Juan, the capital of Puerto Rico, is populated by over 1.3 million people 
and is separated into five districts: Condado, Hato Rey, Old San Juan, Rio Piedras, 
and Santurce.  Santurce is the second-largest section of San Juan and is the central 
corridor of the greater San Juan area.  For several years, the government has initiated 
efforts to revitalize this integral district of San Juan.   
Santurce was once a bustling residential and commercial district located in the 
heart of San Juan.  However, from 1960 through 2000 over 50% of the residential 
population moved out of the city, leading to economic depression within the area 
                                                 
 
1 Interview with former Senator of San Juan Jose Ortiz Daliot, March 18, 2005 
2 Robinson, T., “Inner-City Innovator: The Non-Profit Community Development Corporation.”  Urban 
Studies.  33(9). 
3 Kretzmann, J. P., & McKnight, J. L. (1993). Building Communities from the Inside Out: A Path 
toward finding and mobilizing a Community’s Assets. 
  Page 4 
(Quinones, personal interview, 2005).  The last Governor of San Juan identified 
Santurce as one of eighteen communities to be targeted for social and economic 
revitalization, the goal of which was to rejuvenate Santurce back into the bustling 
center of culture and activity it once was.  The Commonwealth Department of 
Housing was chosen to lead this process of revitalization and to increase the 
residential population of Santurce. 
Despite years of governmental support from both of San Juan’s major political 
parties, local community members lack confidence in the strategic planning 
surrounding Santurce’s revitalization.  The community’s lack of confidence in the 
revitalization process is due in part to years of inadequate managing by both 
municipal and commonwealth government agencies.  The partisan power struggle 
that overshadows every level of government on the island hinders many initiatives 
because too often parties refuse to compromise and agree on initiatives that would 
otherwise benefit the citizens of Puerto Rico.  In addition to bickering between 
political parties, there is also significant disagreement between the municipal 
government of San Juan and the commonwealth government of Puerto Rico.  
Currently, these levels of government are controlled by opposing political parties, 
further contributing to a lack of governmental cohesion. 
The Santurce community has first-hand experience with the lack of foresight 
and planning by government agency administration.  There has been an ongoing 
battle between community members and the Housing Department over the 
expropriation of families to make way for the mega-developments of the 
revitalization.  The Housing Department was responsible for the overall planning for 
the commonwealth’s revitalization efforts and in doing so, the department identified 
strategic areas along avenida Ponce de Leon in central Santurce that would serve as 
locations for private and public revitalization projects.  In doing so, many low-income 
residents were unwilling relocated and there has been significant opposition from the 
community to the Housing Department’s implementation of the expropriation 
process. 
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Successful revitalization requires comprehensive planning.  This project is 
intended to help the community understand how effectively several infrastructural 
government agencies have strategically planned to accommodate expected 
demographic and population changes that result from the revitalization of the area by 
compiling and evaluating strategic planning information.  The team chose to focus on 
electricity, water, sewage infrastructure, as these components have proven essential to 
creating and maintaining successful urban corridors.  This report is organized into 
several chapters, most notably Background, Methods, Findings, and Conclusions & 
Recommendations.   
The background chapter presents discussion of several topics related to 
community revitalization.  This chapter introduces the reader to several categories of 
background information that were important considerations in the completion of this 
study.  It presents information that characterizes the island of Puerto Rico, the city of 
San Juan, and the district of Santurce.  This chapter also reviews several societal 
concerns associated with urban 
revitalization processes while 
demonstrating the importance of 
infrastructure in creating and 
maintaining successful urban areas. 
 The methods chapter 
provides a detailed description of 
how we completed our project and 
includes justification for the selection 
of our methodology.  The figure on 
the left shows assessment tools used 
to conduct our analysis of Santurce’s 
infrastructural readiness for the 
impacts of revitalization.  The most important portion of our methodology was 
correspondence with infrastructural planning agencies. 
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Our infrastructural findings are organized into three sections: characterization 
of current infrastructure, projections of revitalization’s impact on infrastructure, and 
strategic planning in place to meet the current needs of the district.  The findings 
chapter presents the data that justifies the conclusions and recommendations that 
follow. 
This study provides the Santurce community with a useful preliminary 
analysis of strategic planning in place to meet the current and future needs of the 
district.  Successful revitalization requires comprehensive planning in several areas, 
and this project was designed to help the community understand how effectively 
several infrastructural government agencies have strategically planned to 
accommodate expected demographic and population changes within the study area in 
the next ten year 
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2  BACKGROUND
Discussion of theoretical background including current and past research on community revitalization.
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This background chapter serves to discuss several areas related to our project.  
The chapter is separated into four sections, each of which serves a unique purpose in 
the development of our study.  The first section - On Location: Santurce San Juan, 
Puerto Rico, provides some general preliminary background on several aspects of the 
study area.  This section includes a characterization of the population in an urban 
business district such a Santurce allowing us to understand the demographics of the 
populace of Santurce.  Information on the economic climate of the island along with a 
summary of a recent retail market analysis4 completed in Santurce is found in this 
section. 
The next section of the background chapter - General Revitalization Concepts, 
provides in-depth background on several factors associated with urban revitalization.  
This section discusses the gentrification byproduct of revitalization processes, an 
important social aspect of any community revitalization effort.  This section also 
provides information on historical preservation and the implementation of 
community-based development organizations. 
Section 2.3 - Study Specific Research, provides background information on 
the importance of strong utility and transportation infrastructure to a community’s 
vitality, examining several previous studies in this area and reporting on their 
findings.  The findings in this area are what led the team to focus on the areas of 
infrastructure and transportation.  There are several important prerequisites to 
successful urban revitalization, but efficient infrastructure has proven to be an 
essential precondition to creating flourishing communities. 
The final section of the background chapter discusses community assessments 
and data collection techniques.  This study mainly followed the key informant data 
collection technique.  Community assessments are an important aspect of community 
building, but the completion of an in-depth community needs or assets assessment 
was not within the scope of this project. 
                                                 
 
4 Gibbs Planning Group.  (2003). Retail Market Analysis & Urban Development Guidelines: Ponce De 
Leon-Corridor & Central Santurce Study.  June 6, 2003. 
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2.1 On Location: Santurce San Juan, Puerto Rico 
San Juan spans one hundred and twelve square kilometers and is separated 
into five main districts: Condado, Hato Rey, Old San Juan, Rio Piedras, and Santurce.  
Santurce, the second-largest subsection of San Juan, is a center of business and 
residential activity.  The region that we focused on for this study is an area of 
Santurce that was designated by CORUS5, the local collaborative of businesses 
dedicated to the revitalization of the district.  The region chosen for this study follows 
the path of the region’s main street, avenida Ponce de Leon.  It runs from parada 11 in 
Miramar to parada 27 at the Sagrado Corazon stop of Tren Urbano in the east.  The 
region is roughly bordered to the south by avenida Fernandez Juncos and by avenida 
Roman Baldorioty de Castro to the north.  The map below (Figure 2.1) shows the 
study area and can be seen in more detail in Appendix 7.1. 
                                                 
 
5 Corporación para la Revitalización Urbana de Santurce 
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Figure 2.1 - Study Area Map 
Within the Santurce area, the Museo de Arte de Puerto Rico, major hospitals, 
and the government offices of the commonwealth can be found.  There are several 
loosely defined districts along Ponce de Leon including the Miramar residential area 
from parada 11 to 16, a center of education and training activity from parada 16 to 21, 
and an area of government offices and banking between parada 21 and 24. 
Miramar is a section of Santurce with tall hotels and apartment buildings 
overlooking the Condado Lagoon and Old San Juan.  A large convention center is 
opening soon to the west of Miramar and is expected to bring many convention-goers 
into the area.  Other significant structures in Miramar include The Colegio de 
Abogados6, and the Miramar Senior Residence.   
                                                 
 
6 College of Lawyers 
  Page 11 
The education and training center of activity on Ponce de Leon consists of 
training institutes as well as primary and secondary schools.  This student 
concentration of varying ages is an important demographic to consider.  Some of the 
notable institutions in the area include: Escuela Superior Central (large high school), 
Escuela Labra (art school), Catedral San Juan Bautista (Episcopal private school), and 
Centro de Bellas Artes (public library).   
The banking and governmental concentration from parada 21 to 24 and up 
avenida de Diego is home to several banks including: Banco Popular, Scotiabank, 
Eurobank, Citibank, Salander Bank, and FirstBank.  The Minillas area to the north of 
Ponce de Leon is home to many government offices.   
2.1.1 Santurce Populace 
In general, there are two kinds of workers in a business district like Santurce, 
white-collar professionals and lower-income earners.  The socioeconomic effects of 
this need to be addressed when developing an urban area, as Kent Robertson (1995, p. 
434) stated, “These two distinct groups of downtown users are separated not only by 
wealth, but by spheres of activity as well.”  Businesspeople are likely to consume at 
nearby merchants, restaurants, and recreational facilities geared towards themselves 
and others in their income bracket; however, the lower-income service workers in a 
downtown business district shop for lower-cost goods and services, often requiring 
them to travel to the outskirts of downtown (Robertson, 1995).  Santurce is home to 
both of these socioeconomic divisions.   
Santurce is an important cultural and business district of San Juan, and like 
most Caribbean islands, tourism is a crucial part of this balance.  When master-
planning an area, there is a delicate balance which must be achieved so that needs and 
desires of residents, workers, and visitors are met, without placing disproportionate 
emphasis on any one segment of the community.  In addition to tourists and residents, 
workers in a district must also be considered.  There is significant overlap between 
those who live in an area and those who work in it.  At this time there is a not large 
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portion of the population who both live and work in Santurce, but that is expected to 
change as planned up-scale residential developments are completed. 
While it is an important economic factor, Santurce must be careful not to cater 
to tourists because of their economic impact, realizing that the city belongs to the 
citizens who inhabit it daily.  Economies dominated by tourism become planned and 
governed for tourists, not residents.  This is currently a concern for some in San 
Francisco, CA, as that city continues in its revitalization efforts (Goodno, 2005).   
2.1.2 Economics 
Economically, Puerto Rico’s 2004 unemployment rate was close to double 
that of the United States.  The economic trends of Puerto Rico have closely mirrored 
those of the United States since the early 1920s.  Throughout the Depression, the 
post-WWII economic growth, the recession of the 1980s and the economic boom of 
the 1990s, Puerto Rico’s economy has reacted to the economic state of the United 
States.  Figure 2.2 compares the unemployment rate in San Juan, Puerto Rico, and the 
U.S., indicating the mirroring trends of the two economies.  The high unemployment 
rates of Puerto Rico and San Juan indicate there is a large portion of the population in 
low-income brackets.   
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Figure 2.2 - Unemployment Comparison 
As previously stated, tourism is a large part of Puerto Rico’s economy and an 
estimated 5 million tourists visit the island yearly (CIA, 2005).  Since the economy of 
Puerto Rico is linked so closely to that of the U.S., the tourism numbers have dropped 
off with the recent U.S. economic downturn (CIA, 2005), but tourism is still a major 
factor in the economy.   
2.1.3 Retail Market Analysis 
The Ponce de Leon-Corridor and Central Santurce Retail Market Analysis 
and Urban Development Guidelines was prepared for the Government of Puerto Rico 
by the Gibbs Planning Group, Inc. in 2003 to provide an assessment of retail and 
development in Santurce. The project studied “the population and demographic 
characteristics of the trade area, the locations and drawing power of the existing and 
known retail competition, and traffic and retail gravitational patterns,” to develop “a 
qualitative assessment for retail in Central Santurce and in the immediate vicinity”  
(Gibbs, 2003). 
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The study evaluated the retail presently in Santurce and Old San Juan and the 
plans for future shopping centers as of 2002. A list of current shops found in Santurce 
and Old San Juan was compiled including all retail establishments in the area. These 
businesses were compiled into their SIC distinctions: general, merchandise, clothing, 
food and beverage, health and personal care, building materials and lawn/garden, 
furniture and home furnishing stores, food services and drinking places, automotive 
parts and services, electronics and appliances, specialty goods, personal care and 
laundry, traveler accommodations and miscellaneous stores such as florist or office 
suppliers. 
After the data was collected and analyzed, a scenario was recommended with 
several stipulations. The recommended scenario included up to 640,000 sq. ft. of 
additional retail space in Santurce, including a 295,000 sq. ft. “lifestyle center” at 
paradas 22-24. In this center, the group recommended 160,000 sq. ft. for an anchor 
department store such as Saks Fifth Avenue or Nordstrom’s, 17,000 sq. ft. devoted to 
women’s clothing, 28,500 sq. ft. of men’s and boy’s clothing, 9,500 sq. ft. of 
accessories, 9,500 sq. ft. of shoe stores, 27,000 sq. ft. of furniture stores and 
furnishings, 9,500 sq. ft. of decorative home and related categories, 14,000 sq. ft. 
home furnishings, 15,500 sq. ft. of specialty food places and 4,500 sq. ft. of other 
eating places.  There is another alternative setup for the stores and their size if the 
anchor tenant cannot be recruited.  The lifestyle center should also incorporate 
benches, green space, and fountains. 
The second recommendation was to create a “power center” at parada 26. This 
would include a maximum of 293,000 sq. ft. of space.  Recommended breakdown of 
the space was for a discount store (e.g. Target) to constitute 110,000 sq. ft, 36,000 sq. 
ft. grocery store, 7,000 sq. ft. pharmacy, 4,000 sq. ft. optical space, 3,000 sq. ft. liquor 
store, 125,000 sq. ft. home improvement store and 8,000 sq. ft. of fast food 
restaurants. 
The Gibbs Group recommended that to have this large quantity of retail move 
into the area, several market conditions must be met.  These include better traffic 
linkages and flow, adequate parking and better access to it, and the “development of a 
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north-south motorized access road, with two-way traffic and on-street parallel or 
angle parking on both sides.” (Gibbs, 2003)  They also recommend that all retail 
shops added to Santurce face avenida Ponce de Leon and that there is a need for the 
government to remain proactive about improving Ponce de Leon to help the property 
owners and merchants so that they can create a Business Improvement District. 
The study recommends that qualified developers of Santurce should create an 
urban town center resulting in mixes of urban projects with retail stores and housing 
that would appeal to moderate incomes and/or single income households. This would 
include ground floor retail with offices and residences above in three-story buildings. 
The study also recommended arts, entertainment, theaters and museums be expanded 
and encouraged by the government through festivals and shows. 
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2.2 General Revitalization Concepts 
2.2.1 Gentrification as a Byproduct of Revitalization 
Gentrification is defined as the restoration and upgrading of deteriorated urban 
areas by middle-class or affluent people, often resulting in displacement of lower-
income residents. One of the main problems of urban revitalization is that planners 
often overlook the impact of the process on all affected parties, specifically the lower 
income groups that can become displaced in the process.  Therefore, a useful means 
of organizing our thinking about the potential effects of neighborhood revitalization is 
a cost-benefit matrix that explicitly identifies the affected parties and revitalization’s 
effect on them (Cicin-Sain, 1980).   
This cost-benefit matrix points out that one of the extenuating costs from a 
revitalization project is that residents experience higher property taxes as a result of 
increased land values.  Although this can be good for homeowners (increased equity), 
lower income families who are renting and barely getting by may be forced to move 
to another neighborhood.  
The goal of every urban revitalization effort is obviously to improve the 
region in question, but the complexity of the situation demands a much keener eye to 
see who and what will be affected by this project, both positively and negatively.  
There are many examples of revitalization projects that have succeeded and failed, 
but generally the failures are due a lack of insight and understanding by the designers 
who wish to displace the ‘undesirable’ people who live there, to make way for higher 
income residents.  Successful projects usually are able to incorporate the current 
residents by improving their living situation, such as by rehabilitating or building new 
affordable housing.  Another common mark of success is encouraging new businesses 
to enter the area to service the public in a cooperative symbiotic relationship. 
Gentrification is partly facilitated by the federal government’s inducements to 
home-ownership, making a housing purchase economically beneficial (Stone, 1978).  
The federal government helps homeowners through tax deductions for interest 
payments on mortgages and the rehabilitation of historic structures (Beauregard, 
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1986).  Due to these deductions there is far less government incentive to rent then 
there is for owning a home, which makes it much more expensive per month for 
lower-income residents to rent rather than to make mortgage payments. 
When large national chains that sell specialty products move into an area, 
“commercial gentrification” can occur.  This trend occurs when merchants who sell 
specialty items arrive and cater to wealthier consumers, forcing out local retailers 
who provide basic goods and services.  This is a common occurrence when a 
community builds an enclosed, localized shopping center (Gillette, 1985).  Adding 
national specialty stores in Santurce might have a detrimental effect on the livelihood 
of Santurce’s poorest residents; however, businesses might not want to enter the area 
without them, due to the lack of middle and upper-income residents who would be the 
specialty stores’ primary customers.  Further, the prices charged for services must be 
weighed against the need for that particular service when its addition to the area is 
investigated. 
Gentrification can be seen in many urban revitalization projects to date.  Even 
though it may be beneficial to the city economically, the short-term people effects of 
such an action can be quite detrimental to the community in displacing the lower 
class, creating unemployment and homelessness.  The benefits of gentrification can 
be just as strong, and although all projects are well intentioned, we hope that through 
proper planning and understanding the negative displacement issues can be 
minimized.   
2.2.2 The Role of Historical Preservation in Urban Revitalization 
Urban development is an important aspect of our society, and there are many 
factors to be considered in its planning.  One such factor is the problem of preserving 
historical sites during redevelopment projects.  The Santurce region of San Juan is 
one of the main cultural centers on the island, a home to open markets and buildings 
that date back to the late 1700s.  It will be important to keep the Caribbean history 
and culture of Santurce alive while revitalizing the area (Rivera, 2005).  The study 
that our group will complete in Santurce will undoubtedly take into account many of 
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these factors and due to the history and age of the region, preservation of historical 
sites will likely be an important facet of infrastructural planning. 
Historical designation is the process by which a site becomes recognized as 
historic by some level of government.  This designation is used to protect areas that 
were significant in the past.  This action has both positive and negative aspects; it 
protects historic sites, but is also often associated with the displacement of low-
income families (Coulson, 2004) through higher rent as a result of increased property 
values.  These higher rental rates can cause gentrification by forcing out lower-
income residents. 
Instead of new construction, communities often have adapted old buildings for 
reuse.  Taking into account that many historic areas have a plethora of old, misused, 
and even unused buildings, redevelopment projects often use this method of 
converting buildings from one use to another (Robertson, 1995).  A goal of 
revitalization often includes preserving historical and cultural buildings and centers 
while improving the quality of life and services for residents and businesses presently 
in the area.   
2.2.3 Community-Based Development 
In contrast to large production-oriented government-funded growth projects, 
such as Operation Bootstrap, smaller community-based operations have had much 
more success in focusing positive results within inner-city areas similar to Santurce.  
This is due to the vast difference in directives of the two theories of revitalization.  
Community-based development organizations (CBDOs) and community-based 
development corporations (CBDCs) are nonprofit organizations that seek to improve 
the business and living conditions of poor communities through housing projects and 
job creation (Rubin, 1995).  This theory challenges the production-oriented theory of 
the mid-20th century because it leads to rapid unstable growth often resulting in large-
scale unemployment and deterioration.  Community-based development theory is a 
more qualitative approach that focuses on supporting and retaining lower-income 
residents and promoting neighborhood pride and morals. 
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In the inner city, a concentration of low-income residents often results in 
businesses relocating or removing investment from the area, which creates a lack of 
meaningful jobs.  A majority of these low-income residents would become 
unemployed and then need to move because of the lack of affordable, decent housing.  
This cycle is perpetuated by the near non-existence of a current federal housing effort 
and the exploitation of landlords that take advantage of these residents.  Thus, the 
community-based development movement is born in response to these desperate 
circumstances.  Development organizations are successful because they pool their 
own equity with funds from the government and foundation subsidies, private sector 
investments and often the volunteer labor of proactive community members to make 
business and housing project packages very attractive.  The visibility that a CBDO or 
CBDC can provide for a project can be quite substantial using its social network to 
promote the project which can gather local support and business.  Some other 
qualities of these organizations are their ability to create profit-making subsidiaries 
within the community, along with helping manage, rehabilitate, own, and market 
housing.  A rental CDC in San Francisco was able to provide tenants with rates 33 
percent lower than the average area rental rate (Robinson, 1995).  They can also 
provide entrepreneurial training, broker various economic development deals, and 
provide administrative services involving loans and other funds.   
The directive of a community-based development group is two-fold.  Firstly, 
it must promote the community’s social agenda through projects that it sponsors in an 
effort to encourage physical development that is not only a part of local revitalization, 
but also people-focused programs.  It must also work with community members and 
businesses to provide them with the skills to benefit from the development while 
helping them to break away from any dependencies (Rubin, 1995).  A successful 
development group is able to build a sense of community coherence, meaning and 
value thereby promoting local pride in the neighborhood and improving its reputation 
(Robinson, 1995).   
However, CBDOs and CBDCs can encounter problems in reconciling their 
goals of community empowerment and local economic development with the 
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production-oriented goals of government and supporting institutions (Rubin, 1995).  
This is because the results of a community-based development operation are often 
slow and difficult to measure quantitatively.  Most of the results are of an esoteric 
nature because they are generally indirect improvements on the quality of life of 
individuals ranging from a family continuing to afford their homes, being able to keep 
their job because of community child-care services and new more vibrant vendor 
signs.  This type of development is just as much of a psychological development 
aimed at improving community pride and morals as it is a physical development. 
Community-based development operations are often much more successful 
than large-scale production-oriented projects because they are mainly a grassroots 
organization with plenty of community involvement, input, and support.  Evidence 
exists that community groups can forge complex, forward-looking alliances with 
business and with government and can organize a local infrastructure with a 
substantial social production capacity (Robinson, 1995).  Being so sensitive to the 
needs and feelings of the neighborhood, these groups are niche organizations that act 
as a link between public and private investors to projects that they advertise within 
their community.  As part of this role of connecting the funding organizations with 
the community and its project, they are able to negotiate terms with the government, 
foundations, and investors to limit the production-oriented directives of those 
institutions and to protect the local community empowerment and economic 
transformation ideals at the same time.  This allows projects to be more in the hands 
of the local residents rather than government or big business.   
CBDOs and CBDCs also are very successful in bringing in otherwise 
reluctant enterprises by offering them support and access to non-profit exclusive 
grants that make their venture viable for the community where otherwise it wouldn’t 
be feasible.  Successful development groups are able to entice prospective business 
ventures that would most closely translate into projects that would accomplish 
broader community goals (Rubin, 1995).  Community based development groups are 
generally better at revitalizing a neighborhood while respecting the will of its 
residents.  They act as a balancing force between the groups that advocate physical 
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rehabilitation, rehabilitation that results in gentrification, and those proactive 
community members that wish to see the spirit of their neighborhood preserved 
through the revitalization process.   
The Assets Based Community Development Institute, 2005 provides an 
example of a successful city-sponsored grant program (which would be advocated for 
by CBDOs/CBDCs).  A Guide to Mapping and Mobilizing The Economic Capacities 
of Local Residents “tells the story of how the City of Savannah sponsored an 
enormously successful small grants program called Grants for Blocks, which enabled 
residents of Community Development Block Grant (CDBG) neighborhoods to initiate 
and implement their own neighborhood improvement projects” (Grants for Blocks 
Workbook, 2005).  It explains how the program positively impacted Savannah 
neighborhoods by providing a simple mechanism for local people to become involved 
with their neighbors.  Neighborhood residents developed and improved relationships 
with the city, acquired and utilized new skills, and took an active role in building their 
own dreams and visions for their community (Kretzmen and McKnight, 2005). 
Through this process of holistic development, the physical community is 
revitalized in a way to support its members while they gain social and economic 
capabilities to benefit the neighborhood, creating a positive feedback loop within the 
community.  This concept fits well into the Community Assets approach to 
redevelopment because it focuses on the community and its existing capabilities to 
revitalize itself. 
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EFFECTIVE AND 
AVAILABLE 
INFRASTRUCTURE IS 
ONE OF THE MOST 
ESSENTIAL ELEMENTS 
OF URBAN GROWTH. 
2.3 Study Specific Research 
2.3.1 Utility Infrastructure 
This background section will demonstrate the importance of efficient and 
reliable utility infrastructure.  The section uses examples of ineffective infrastructure 
to illustrate the detrimental effects of insufficient water, sewage, and electric systems.  
The importance of comprehensive utility infrastructure planning is also discussed.   
I M P O R T A N C E  O F  E F F I C I E N T  A N D  R E L I A B L E  U T I L I T Y  
I N F R A S T R U C T U R E  
Infrastructure is defined as “the basic facilities, services, and installations 
needed for the functioning of a community or society, such as…water and power 
lines (Lexico Publishing Group, 2005).”  Utility infrastructure is a hidden entity that, 
when functioning effectively, results in clean water flowing to homes and businesses, 
waste being effectively removed from buildings, and electricity being consistently 
provided.  Water, sewage, and electric infrastructure is rarely noticed when it is 
functioning properly but it is essential to the success of society.  Sufficient 
infrastructure and the planning for its implementation is essential to building and 
maintaining urban areas. 
Infrastructure is arguably the most important aspect of a community.  Since 
the times of the Roman Empire, effective infrastructure has led to prosperous and 
powerful cities.  Cities are the catalyst for economic growth, and must be planned 
well or their full potential will never be reached.  Effective and 
available infrastructure is one of the most essential elements of 
revitalization efforts.  The Comparative Urban Studies Project of the 
Woodrow Wilson International Center for Scholars notes, “Access to 
urban services is a key factor for improved quality of life among 
urban dwellers” (Woodrow Wilson International Center for Scholars, 2004).  
Providing access to such integral services as water, sewage, and electricity is crucial 
to improving quality of life and spurring economic development.   
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Infrastructure has become a given to most of America, and thus its  
importance usually realized when failures occur.  When a large scale power outage 
occurs, a main water pipe breaks, or a sewage pipe leaks, a large assortment of 
outcomes result depending on the nature of the problem, the length of time it occurs, 
and its severity.  There are different reasons that lead to large infrastructural problems 
such as brutal weather conditions, bad designing or planning, and government 
interference or disputes.  Understanding these problems along with their detrimental 
outcomes will illustrate that utility infrastructure is not only important to a city, but 
also to the revitalization process. 
E L E C T R I C  I N F R A S T R U C T U R E  F A I L U R E S  
Electricity is something that many people take for granted, but when 
electricity fails, especially a large scale electrical failure, food in the refrigerator 
spoils while people huddle around candles.  Loss of electricity can also lead to people 
being trapped in places such elevators or subway cars.  An example of a catastrophic 
electric failure caused by weather conditions was the New York City blackout in the 
summer of 1977, spanning over 24 hours.  This blackout was different from most 
other blackouts, such as the 2003 North America Blackout or 
the North East Blackout of 1965, because New York City was 
the only place affected.  This blackout was caused by weather 
as a series of four lightning strikes hit vital power lines to the 
north of the city.  After the city went black, large-scale chaos 
occurred including widespread looting and arson.  
Approximately 4,000 people were arrested and there was an estimated $60 million 
lost as a direct result of the blackout (New York, 2005).   
Electricity supply problems can also result from failures of government 
policy.  In 1996, California Governor Pete Wilson signed legislation that deregulated 
the electricity market.  This deregulation, effective in March of 1998, was supposed 
to increase competition among incumbent utilities responsible for electrical 
distribution that were competing with independents in the retail market.  A total of 
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40% of the installed capacity was sold to independent power producers.  Some of the 
independent power providers were Mirant, Reliant, William, Dynergy, and AES 
(Wikipedia, 2005).   
The downfall of this system began in 2000 when power prices charged by 
electric providers to the electric authority were deregulated, but end-user prices 
remained regulated.  Concurrently, energy demand increased due to a drought and a 
large increase in the price of natural gas.  The state relies on a hydroelectric and gas-
powered electric supply.  With a decrease in water and an increase in the cost of 
natural gas, California was unable to provide its citizens with the electricity they 
needed.  Wholesale prices of electricity to the utility companies increased faster than 
retail prices charged to consumers.  Independent produces were also withholding 
electricity generation at some plants to increase the demand (and price) of electricity.  
Since there was a cap on the retail price but not the wholesale price, electricity 
providers either accrued large debts or declared bankruptcy.  To solve the problem., 
the State bought the wholesale electricity and sold it to the utilities at lower prices, 
costing California $43 billion.  On January 17, 2001, Governor Davis declared a state 
of emergency with rolling blackouts in the northern and central parts of the state and  
by March 20, 2001, there were rolling blackouts statewide (Wikipedia, 2005). 
The California Energy Crisis affected people different ways.  Jobs were 
directly affected by this crisis as 1,300 people who were laid off and small businesses 
suffered greatly from this power shortage.  There is no clear person or entity to blame 
for the California Energy Crisis, but many people point the blame at Governor 
Davis’s response to the crisis.  Davis admitted that he did act slowly during the 
energy crisis, but also placed blame on the private companies that raised prices 
(Wikipedia, 2005). 
These two large scale electrical problems occurred within the last twenty 
years.  Caused by unforeseen environmental conditions and inadequate government 
planning, both had large effects on the quality of life in the area.  In the New York 
City Blackout of 1977 lightning that hit the power lines was inescapable.  The reasons 
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for these blackouts were different and so were their outcomes, but both caused serious 
problems. 
 W A T E R  A N D  S E W A G E  I N F R A S T R U C T U R E  F A I L U R E  
The picture below shows the effects of water system failure.  It was taken 
when a water main broke on Amsterdam Avenue in New York City, on October 16, 
2003.  The 108-year-old 30-inch pipe burst at 1:19 in the 
afternoon and flooded 10 blocks of Amsterdam Ave. 
affecting all aspects of life within the community.  The 
water main break sent water onto the Cross Bronx 
Expressway and although the flood was cleaned up 
within 24 hours, many businesses suffered losses due to 
water damage (Melago, 2005). 
On September 8, 2004, the lift stations that move thousands of gallons of 
wastewater through pipes and out of treatment plans had no electricity in Martin 
County, FL.  Due to the powerless lifts, sewage seeped out of man holes and homes.  
157 stations were without power and the U.S. Army Corps of Engineers had to bring 
sixteen generators to aid in restoration of power to the area (Moore, 2004).  When one 
area of infrastructure does not function, other areas can fail as well.  When the 
electricity does not work, the sewage system cannot operate, and if all electricity 
failed, water would not be available.  Electrical, water, and sewage systems are 
essential to the redevelopment of a city.  Without the use of electricity, neither the 
water nor the sewer systems would be able to function and without water the cooling 
towers and electrical plants would not function properly.  Although water, sewage, 
and electricity are separate entities they work with each other to provide the essential 
needs for a city.  
All of the examples found about electricity, water and sewage stem from 
different problems and have different outcomes.  Some of these infrastructural 
problems resulted from the government, like in California, when officials tried to 
make a more competitive market.  Others stem from acts of nature like lightening 
  Page 26 
strikes or old pipes that could cause a main pipe to break open, like in New York 
City, and still others from planning problems, such as allowing fissionable materials 
into a sewer system.  All of these problems came with their own results, some 
involved looting; some lost money through damaged goods, others lost their jobs and 
even people even became extremely ill.  No matter what the cause or outcome, each 
of the infrastructural problems resulted in a large quantity of difficulty, frustration 
and money loss.  All of these examples help to show that while utility infrastructure 
can go wrong for many reasons, it is important to keep it running as well as possible.  
Utility infrastructure is vital to a community and needs to be taken into deep 
consideration when a city is being revitalized. 
Since infrastructure is often considered a given, positive examples of 
infrastructure are not east to find.  This is the case with Ellis S. Vieser, who is also 
known as Mr. Infrastructure.  Ellis was a founder of the New Jersey Alliance for 
Action and was President of it up until 2001.  It was noted in an article about him that 
“[Ellis was] an inspiration and driving force in leading advocates of investment in 
infrastructure… Ellis’s leadership helped produce two landmark studies in the 1990s 
on infrastructure needs, benefits and financing option and the unique approach to 
infrastructure issues.” (Lexico Publishing Group, 2005) 
Instead of focusing on big numbers that grab readers’ attention in headlines, 
Ellis focused on two different areas.  First, he focused on the basic economic and 
social trends of New Jersey and then reported it in simple language which summed 
the performance of the infrastructure and described its strengths and weaknesses.  The 
trends he focused on were the economic growth and change in the state, a profile of 
the emerging New Jersey; and the performance of New Jersey’s aviation, highways 
and freight.  The second aspect he looked at was the Infrastructural Politics, Processes 
and Possibilities of New Jersey.  This included congressional shifts, grassroots views, 
and state and local strategies.   
The studies he did produced a series of recommendations and ideas as to how 
to improve New Jersey.  The proposals included that the Legislative and Executive 
Branches support capital planning and infrastructure management, colleges and 
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universities are a focal point for public infrastructure education, infrastructure 
information programs are developed and sustained; new approaches are used to make 
infrastructure system more comprehensible, means of congestion management are 
upgraded and expanded, transit-friendly development has strong incentives, 
aesthetically pleasing designs are constructed and a Transportation Trust Fund is 
invested in (Lexico Publishing Group, 2005).  It is apparent that with the increase of 
population and a decrease of land and supplies there will always be a problem with 
infrastructure.  There will be too many people and not enough resources, but this 
article helps to give hope that there are people, like Ellis Vieser, who dedicate their 
time and energy into trying to make progress and provide citizens with the quality of 
life they deserve.   
Determining if Santurce has adequately prepared for the revitalization 
involves taking an in depth look at the infrastructure of the city.  While it is important 
to make sure that there is adequate housing for citizens and retail stores to keep them 
in the city, it is also important to make sure that the city can withstand an influx of 
people and businesses before they move into the area.  This section will take a look at 
how the electricity and the water and sewage capacities can be determined for 
Santurce.      
2.3.2 Permitting and Incentives 
In the realm of economic development, state and municipal governments have 
several tools at their disposal to help promote positive, planned economic growth.  
With regards to Santurce, two main options for promoting economic development are 
providing incentives and offering a fast, effective permitting process for the 
development of new and existing businesses. 
I N C E N T I V E S  
Incentives are the tools that various levels of government use to attract new 
investment into its city or town and encourage local businesses to expand their 
operations.  According to National Association of State Development Agencies, the 
definition of incentives is “those programs with budgeted and allocated public dollars 
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that are directly or indirectly invested in activities of businesses (NASDA, 2005).”  
They can be in the form of financial assistance through tax-exemptions or deductions 
or workforce training and public infrastructure improvement.  Incentives need to be 
analyzed before they are issued so as to weigh the costs and benefits in terms of both 
dollars and social returns to the municipality.  Incentives are an important part of 
economic development because they usually are a very large factor in the decision 
process of businesses that are looking for a location; this is because they have a big 
effect on the local business climate. 
The National Association of State Development Agencies characterizes all 
forms of incentives in to three categories:  direct financial incentives; indirect 
financial assistance; and tax-based incentives or rewards (NASDA, 2005).  The 
organization defines direct financial incentives as “programs that provide direct 
monetary assistance to a business from the state or through a state-funded 
organization … through grants, loans, equity investments, loan insurance and 
guarantees (NASDA, 2005).”  These types of incentives are intended to directly 
supplement the capital that a business has to help with their daily operations and 
expansion.  The second type of incentive is indirect financial assistance.  The 
NASDA says that they “include grants and loans to local governments and 
community organizations to support business investment or development (NASDA, 
2005).”  This type of incentive is generally given to non-profit community 
development groups that then provide services and support to businesses and other 
institutions, often with a focus on a certain area within the community.  Examples of 
these services and support are providing investment to support training and childcare 
programs, entrepreneurs and many other community-minded individuals and groups.  
The third type of incentives that the Association characterizes is tax incentives.  
NASDA says that “tax incentives can be classified into five subcategories: (1) credits, 
(2) abatements/reductions, (3) exemptions, (4) refunds, and (5) other special tax 
treatment to encourage business investment in the state (NASDA, 2005, p. 13).”  
States use these incentives to lower the cost of doing business within their boundaries 
so that they become a more competitive location with regards to business attraction 
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and expansion.  Governments generally create these types of incentives to directly 
reward businesses that conduct positive community-minded development such as 
creating jobs and improving their local infrastructure. 
Many communities are beginning to use clawbacks, recissions, and 
performance-based incentives in order to assure the public that their investment will 
be returned in terms of jobs and wages (IEDC, 2005).  These are simply stipulations 
in the incentives laws that set certain requirements that the business much achieve to 
continue to qualify for the incentive otherwise they would need to reimburse the state. 
The National Association of State Development Agencies gives an example of how 
clawback provisions are being used to assure that the incentives are performance-
based: 
“Minnesota statute requires that any business obtaining state or 
local economic development assistance must create a net increase 
in jobs within two years of receiving the assistance. The statute also 
requires that the state development agency establish wage level and 
job creation goals to be met by the business receiving the 
assistance. A business that fails to meet the goals must repay the 
assistance to the agency. States and communities are beginning to 
add these clawback provisions as a standard element of their 
incentive offers to firms.” (NASDA, 2005) 
John E. Anderson and Robert W. Wassmer, the authors of Bidding for 
Business, feel that incentives are an effective means of attracting and expanding 
businesses: 
"The targeted use of local incentives by communities that are fiscally blighted, and that 
would enjoy large social benefits when a firm resides with their boundary, is our 
preferred policy option." (Anderson & Wassmer, 2000)    
By utilizing these tools to their fullest extent, communities can maximize the 
attractiveness of their region relative to their neighbors and promote local businesses 
to expand their operations in a community-minded way to contribute to the local 
economic development initiatives. 
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O N E - S T O P  P E R M I T T I N G  
Another means of creating growth and improving the local business climate is 
to create a one-stop permitting center so that businesses and developers can begin 
building or expanding quickly and easily (Florida Department of Management 
Services, 1999).  One-stop permitting is a very successful means of attracting 
businesses because they will save valuable time and money rather than wrestling with 
an inefficient system elsewhere.  Natalie Cohen of the Brookings Institution Center 
on Urban and Metropolitan Policy says that, “A smooth permitting process is key to 
facilitating a quick re-location and can tip the balance in the selection of one place 
over the next (Cohen, 2000).”  An effective way of implementing a program such as 
this is by creating an online permitting center that streamlines the permit application 
and acquisition process.  By setting a deadline for the permits to be either approved or 
denied within it helps eliminate wasted time (Florida Public Law, 1999).  Often, the 
state government will offer municipalities grant money to fund the creation and 
operation of just such an online permitting system.  By centralizing the process, 
companies have to negotiate with fewer agencies otherwise delays would occur which 
raises the cost of relocation, which could repel businesses.  Also by funneling all 
these developers through one place, the city can provide them with valuable contact 
information. 
Florida has implemented a statewide initiative to centralize the permitting 
process regarding all types of economic development (Florida Public Law, 1999).  
Florida Bill No. 662 that was enacted July 1, 1999 created this ‘One-Stop Center’, 
and with $100,000 it was made under the Department of Management Services.  The 
legislature’s intent was noted as: 
“to encourage and facilitate the location and expansion of those 
types of economic development projects which offer job creation 
and high wages, strengthen and diversify the state’s economy, and 
have been thoughtfully planned to take into consideration the 
protection of the state’s environment.  It is also the intent of the 
Legislature to provide for an expedited permitting and 
comprehensive plan amendment for such projects.” (Florida Public 
Law, 1999) 
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To accomplish this, a ‘high-level staff member’ from within each relevant 
department acted as the liaison between the permitting agency and their respective 
department.  This person reported to the agency leader and had general knowledge 
both of the state’s permitting and other regulatory functions and of the state’s 
economic goals, policies, and programs (Florida Public Law, 1999).  The law cites 
that the main objective of these liaisons is to expedite project review, to ensure a 
prompt, effective response to problems arising with regard to permitting and 
regulatory functions, and to work closely with the other economic development 
liaisons to resolve interagency conflict.  The law goes on to say that, “the permitting 
agency shall provide individuals and businesses with information concerning 
development permits; guidance on what development permits are needed for 
particular projects; permit requirements; and who may be contacted for more 
information concerning a particular development permit for a specific location 
(Florida Public Law, 1999).”  To expedite this process the deadline for the agency to 
either approve or deny permits is 60 days.  The law also says that, “each involved 
agency will maintain a comprehensive record on how long it took for that agency to 
process the permit and that record is then submitted to the president of the senate and 
the speaker of the house of representatives,” as a precautionary measure.  This is to 
establish quick processing of the permit by each department since they have someone 
with which they need to report. 
C O N C L U S I O N  
The main goal of economic development is improving the economic well 
being of a community through efforts that entail job creation, job retention, tax base 
enhancements and quality of life (IEDC, 2005).  Communities and municipalities can 
accomplish this goal in many ways with any number of the development strategies.  
There is no single strategy that can be expected to be the perfect means of achieving 
successful economic development, but carefully assessing the situation of the 
community in question, the public and private sectors can implement carefully 
planned strategies that can greatly enhance the process.  This is because each city’s 
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situation is very different geographically, politically and socially, and therefore must 
be evaluated on a case-by-case basis.  Each city must implement a set of strategies in 
the form of legislation that best accommodates the specific needs of its situation.  In 
the overall effort of revitalization, economic development is the driving force because 
if it is properly planned, supported and regulated it can bring in vast amounts of 
private investment into a community that the municipality would never be able to 
provide.  Only when the planners have fully understood the sentiment and needs of 
the people and the overall goal of the government can they hope to proceed in the 
right direction for their economic development plan. 
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2.4 Assessment Techniques 
2.4.1 Community Needs Assessments 
A community needs assessment is an evaluation used to understand the needs 
and desires of a community.  Once the current needs are identified and understood, 
the process moves on to determine the desired state in which the community would 
like to exist, and the priority of the community’s needs (Beaulieu and Carter, 1992).  
This section provides background research on assessing community needs, including 
examples of other community needs assessments.   
 The Utah State University has developed a method of performing this 
community needs assessments and has shown very positive results.  The type of 
assessment prepared by the Utah State University has the ability to acquire the 
concerns of the community and starts with concerned locally elected officials.  These 
officials, usually members of the City Council, organize a committee to get the needs 
assessment survey started.  The survey committee finds volunteers from the 
community who want to assist in strengthening the district.  Next, a Community 
Development Specialist is contacted and asked to assist with the study and do a 
computer analysis on the results.   
The survey committee sets a date to distribute the survey and holds a meeting 
with the Community Development Specialists to decide on which questions will be 
included in the survey to help get an accurate view of the needs of the area.  The 
survey is no longer than one page front and back on legal sized paper.  This increases 
the likelihood that people will fill out the survey.  While the survey is being made, it 
is publicized on the radio, in newspapers and supported by government 
correspondence to citizens to stimulate the community’s interest.  The informational 
breakdown of the survey is completed by dividing the area into sections of 
approximately 15 homes each.   
Community volunteers meet to get instructions from the survey committee 
and are broken into teams of two and given 15 questionnaires.  When complete, the 
volunteers bring the questionnaires to the City Hall.  They are then sent to the 
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Community Development Specialists to be analyzed and once the questionnaires are 
analyzed and sent back, the results are available to the City Council, Planning 
Commission and displayed in places such as the library for citizen to view.  At town 
meetings, the results are viewed and discussed to decide which projects to implement 
immediately.   
There have been many examples of this type of assessment in places such as 
Cache County and Moroni, Utah.  This study produces rapid results, as within a 
month the community and its leaders have the results of the survey.  It is also an easy 
way to assess what the community feels its needs are.  The survey is inexpensive and 
it keeps the citizens of the community happy because they get to voice their opinion 
about what they feel is needed in the area.  One community member who took this 
survey said, “I appreciate feeling like I have a voice that someone wants to hear.  If 
this [surveying residents] is continued, you will always have grateful residents….  ” 
While there are many positive features of the survey there are also some 
negative.  First, the survey requires participation from the residents of the community 
and a large number of people who are willing to volunteer their time for the area.  
While this may work in a small town, this study would have a difficult time 
producing concrete results in a larger city.  Most communities that contain around 
2,500 people are populated with similar families who make similar incomes and have 
approximately the same needs.  In a larger city, there are many types of people all of 
whose needs cannot be addressed with a single survey.  Another difficulty with this 
survey is that it requires the assistance of people outside of the community.  The 
districts where this study was successful are found in Utah where the facility for the 
Community Development Specialists is located.  If this study were to be performed in 
a sector of Maine, the success of the study could likely be different.   
When considering the positive and negative aspects of this survey, it is 
apparent that it is important to regard the voices of the members of the community.  
Although the study done specifically by Utah State University will not be used 
directly to identify the community needs of Santurce, there are several aspects of this 
that will be used.  Our technique, explained in the Methods chapter, has several 
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similarities to this study and will allow us to assess what citizens feel the needs of the 
community are and what they will be in the future.   
2.4.2 Primary Data Collection Techniques 
The data collection technique used to identify Santurce’s needs is an 
important aspect of the project.  .  Butler and Howell (1980, p.4) concluded, “The 
quality of information about a community is only as good as the technique or 
combination of techniques used.”  There are several techniques used to perform 
community needs assessments.  Each technique has pros and cons, and the process 
must be chosen based on the unique situation of each community.  Our assessment 
will involve the key informant approach to community needs assessments.  This 
section will provide background on these techniques as well as others we decided not 
to pursue in our final procedure  
The key informant approach is one method of community needs assessment.  
This approach involves acquiring information from members of the community who 
are identified as key informants based upon their role in the community.  Some 
examples of those who would be chosen as key informants are: elected officials, 
business leaders, agency administrators, service professionals, and public safety 
administrators (Beaulieu and Carter, 1992). 
The key informant approach requires the identification of those people who 
will be contacted to serve as key informants.  The method of data collection 
(interviews, surveys, meetings, etc.) is then determined, and the needed preparations 
made, such as creating the survey to be distributed.  Questions should determine the 
informant’s perceptions of community needs, both generally and specifically while 
assessing his/her opinion of what is currently being done to address those needs.   
There are both advantages and disadvantages to this method of community 
needs assessment.  It is a relatively inexpensive method of needs assessment and 
often achieves a good amount of informational depth.  It can also be combined 
effectively with other techniques and allows researchers to discuss their findings with 
the informants.  Negatively, this method can represent the biased perspective of those 
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being interviewed, especially those who work in the service industry, as you are 
contacting the providers and not the consumers of services.  This method should be 
combined with other methods, due to the difficulty it presents in achieving 
representation of the total community (Beaulieu and Carter, 1992). 
Another method of community needs assessment is the nominal group process 
approach.  This approach involves the selection of community members to meet 
together and collectively discuss the community in which they live.  The nominal 
group process first identifies participants (6-20) to participate in the process.  This 
group can be created to achieve full representation of most members of a community.  
If well-organized, the group can work towards conclusions which take into account 
the entire community.  This approach is also effective at stimulating creative thinking 
and dialogue.  This approach requires a strong leader/moderator of the group to allow 
each member to be heard equally and be respected by all other members (Beaulieu 
and Carter, 1992).   
The Delphi Technique is yet another method of performing a community 
needs assessment.  It can be performed in a number of ways, such as a mailed series 
of surveys or in a group setting.  The Delphi Technique can be used to maximize 
radical ideas, but with the eventual goal of reaching a consensus (Dick, 2000).  This 
questionnaire identifies the issues in the community beforehand and asks the 
participants to give their ideas on each issue.  Once this process is complete, the 
responses are summarized and another questionnaire is created to prioritize and rank 
the ideas created in the first round.  The process is repeated and continued with 
redistribution of the feedback until general agreement is reached on the causes and 
solutions to the issues identified.  This technique is similar to the nominal group 
process, but takes more time.  Positively, it tends to come to a consensus and 
eliminate extreme positions early in the process.  The respondent panel that receives 
and compiles each round of responses can provide a broad perspective on the issues at 
hand (Beaulieu and Carter, 1992).   
The Survey Technique of data collection is another method used to collect 
data from communities.  This approach allows for the collection of information from 
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a wide range of community members.  The survey must be carefully developed and 
pre-tested to evaluate its effectiveness before it is distributed on a large scale.  
Beaulieu and Carter (1992) identified cost as a disadvantage of this technique, but 
since then, the advancement of the Internet has made this disadvantage irrelevant, as 
the costs of printing, distributing, and retrieving the surveys no longer exists.  Some 
advantages of the Survey Technique include its ability to survey and entire 
population, allowing the community to feel involved in the study and its ability to 
obtain opinions from a large range of community members (Beaulieu and Carter, 
1992).  Used in conjunction with other needs assessment techniques, the survey 
approach is an effective technique of collecting primary data from the community.   
While a community needs assessment does allow us to determine the needs of 
the community, it has its downfalls.  Some (e.g. Kretzmann et al., 1993) argue that 
many of the negative consequences of redevelopment are due in part to the needs 
assessment approach.  For example, the needs approach views a community as a 
nearly endless list of what it lacks, and does nothing to determine what is already in 
place that can be built upon for the future.  In addition, the policy of basing 
community development on needs ensures only maintenance and survival of 
individual community members.  As Kretzmann (1993, p. 5) notes, “From the street 
corner to the White House, if maintenance and survival are the best we can provide, 
what sense can it make to invest in the future?”  In the next section, we will discuss a 
community-assets based approach to redeveloping neighborhoods.   
2.4.3 Community Assets Assessments 
Many effective community development efforts focus on the assets and 
resources already available upon which a community can be revitalized.  This 
approach focuses on determining these assets and creating a design for how they can 
be interconnected to increase their intensity.  The assets of a community can be 
broken down into 3 categories: individuals, associations, and institutions (Kretzmann 
et al., 1993). 
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A map of the skills and capacities of individuals allows communities to be 
built from the ground up.  In addition, an inventory of citizenry associations 
(churches, clubs, cultural groups) and the more formal institutions (parks, schools, 
businesses) is created in this approach.  These 3 categories allow categorization of 
most, if not all, of a community’s assets.  Once assets are determined, relationships 
are built among the 3 categories to allow for the strongest possible growth of the 
community.   
The Assets Based Community Development Institute at Northwestern 
University offers several workbooks for guiding community assets assessments.  The 
Workbook entitled “A Guide to Mapping Local Business Assets and Mobilizing 
Local Business Capacities,” explains a strategy for understanding the capacities of 
businesses currently present in a community, including what kinds of resources they 
possess, and to what extent they are, or could be, mobilized into community 
development efforts.  It goes on to turn the data from organization-level into 
community-level data, and provide models for data presentation (Kretzmann and 
McKnight, 1996).  By determining the capacities of the current businesses in a 
community, this workbook will help us to determine what is still needed in the area.   
Another economically-oriented workbook is A Guide to Mapping Consumer 
Expenditures and Mobilizing Consumer Expenditure Capacities.  This workbook 
offers a template for discovering what kinds of skills, abilities, and experiences 
individuals possess that could be translated into economic activity and increased 
economic stability (Kretzmann and McKnight, 1996). As mentioned in Section 2.2.3 
(Community Based Development), a workbook is also available on CBDOs, outlining 
a success story in Savannah.  The assets-based technique provides a complement to 
needs-based assessment and is more successful in the communities in which it is 
implemented.  The combination of needs-based and assets-based assessments should 
provide an excellent base upon which to build our study.   
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3  METHODS
Record of and justification for methods followed 
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This study was commissioned by FirstBank, Puerto Rico to determine if 
Santurce has sufficiently planned for the impacts of the revitalization process in the 
infrastructural areas of water, sewage, and electricity.  We chose to focus our efforts 
on the utility infrastructure due to the importance of these areas as prerequisites to 
successful urban districts, as illustrated in Section 2.3 - Study Specific Research.  The 
objectives of this project were to: 
 
1. Characterize the status of the current utility infrastructure serving the 
study area 
2. Distinguish how expected demographic and population changes will 
affect the utility infrastructure 
3. Identify the strategic planning in place to meet the current and future 
needs of Santurce in the areas of utility infrastructure. 
4. Determine where gaps may exist between the identified needs and 
proposed solutions and provide the community with possible solutions to 
bridging these gaps. 
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3.1 Methodology Overview 
 
Figure 3.1 - Method Diagram 
 Figure 3.1 above shows the tools the team used to meet the objectives outlined 
on the previous page.  In order to project the effect of the revitalization process on the 
utility infrastructure in Santurce, we created a comprehensive list of revitalization 
projects underway or planned in the Santurce area.  We met with several elected 
officials in both the commonwealth and municipal government to understand their 
opinion of the revitalization efforts.  Meetings were also held with representatives of 
various infrastructural and planning agencies to obtain detailed information on 
Santurce’s infrastructure.  This chapter provides a detailed record of our process and 
justification for our methods. 
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3.1.1 Meetings with Elected Officials 
The team met with several elected officials whose districts include Santurce.  
These meetings followed the in-depth qualitative interview method.  We met with 
most of our elected official informants before meetings with government planning 
agencies at a time when the objectives of the study were still flexible.  The in-depth 
qualitative interview method allowed the team to keep these meetings flexible and 
exploratory.  The conversational and open-ended nature of this interview method was 
appropriate at this early stage in the project when we were exploring various aspects 
of community needs in Santurce.  As Doyle (Ch. 11, 2005) notes, in-depth qualitative 
interviews are appropriately used when a study “is exploratory in nature, (needing) a 
method that is flexible and can be changed as necessary as the study proceeds.”  The 
sample agenda for our meetings can be found in Appendix 7.3 – (Meeting Agendas, 
Question Guides) and the minutes from all meetings are found in Appendix 7.3.   
Figure 3.2 below shows the elected officials who served as key informants in our 
study. 
 
Figure 3.2 - Elected Official Informants 
On March 18, 2005 the team and our liaison Ms. Marisol Liceaga met with 
Senator Jose Ortiz Daliot in Old San Juan.  The meeting was arranged by a contact of 
 
Elected Official
Meetings 
Senator 
Jose Ortiz Daliot 
18 March 2005 
Senator 
Roberto Arango 
6 April 2005 
Asst. to Sen. Rossello
John Blakeman 
20 April 2005 
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Mr. Pasarell.  We discussed several topics related to the revitalization of Santurce 
including community planning, expropriations, and several community needs topics.   
On April 6, 2005, the team met with Senator Roberto Arango at the Senate 
building.  The meeting included discussion of economic development, infrastructure, 
and transportation.  This meeting was slightly more structured than the previous 
meeting with former Senator Daliot because the project was progressing towards an 
assessment of infrastructure, transportation, and economic development.  
On April 19, 2005, accompanied by Ms. Liceaga, team members Alex Borges 
and William Hays met with John Blakeman, an assistant to current Senator Pedro 
Rossello.  The meeting included discussion of transportation, the Minillas Extension 
of Tren Urbano, business incentives, and project permitting.  T 
3.1.2 Meetings with Infrastructural and Planning Agencies 
We met with planners from government agencies responsible for the overall 
revitalization of Santurce as well as those responsible for the planning of Santurce’s 
utility infrastructure.  The meetings focused on gathering information that directly 
addressed our objectives concerning planning.  The meetings with infrastructural and 
planning agencies were more structured than the meetings with elected officials.  
These meetings were held when the project was at a later stage and the objectives 
were essentially finalized.  Since the team had specific and detailed information to 
collect from these sources, these meetings were structured as a combination of the in-
depth qualitative and standardized interview formats.  The inclusion of the 
standardized interview format was appropriate due to its ability to address factual 
questions regarding the technical and complex areas of infrastructure planning 
(Doyle, 2005).   
In advance of meetings with infrastructural and planning agencies, a 
preliminary list of questions and topics was sent to the meeting attendees.  This 
allowed the interviewees to gather information prior to the actual meeting.  After 
these meetings, team members remained in frequent contact with the interviewees to 
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obtain further documentation and present follow-up questions.  Figure 3.3 below 
shows the agencies from which our key informants were drawn. 
 
Figure 3.3 - Infrastructural and Planning Agency Informants 
The Department of Transportation (DTOP) and the Metropolitan Autobus 
Authority (AMA) were interviewed to understand the level of planning that has been 
completed on Santurce’s transportation systems.  The Department of Housing was 
responsible for the planning of the revitalization of Santurce, and was interviewed to 
understand the extent of the planning conducted.  PRASA is the sole supplier of water 
and sewage services to Santurce and PREPA is the sole supplier of electricity, thus 
our reasoning for meeting with these agencies. 
On April 11, 2005, the team met with representatives of the Puerto Rico 
Aqueduct and Sewage Authority (PRASA) accompanied by Ms. Liceaga.  Director 
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Ruben Vega and Lead Engineer of Metro-area Projects, Adamaris Quinones, were 
present at the meeting.   The questions and minutes of this this and all other key 
informant meetings can be found in Appendix 7.3.  Following the meeting, Ms. 
Quinones provided the team with a list of PRASA’s projects that will affect the 
Santurce area and details on the water and sewage systems that serve Santurce.  
Karen Hammel remained in frequent contact with Ms. Quinones in the weeks 
following our meeting at PRASA and was able to obtain detailed information via 
email correspondence with Ms. Quinones.  These emails can be found in Appendix 
7.4 - Relevant Correspondence 
On April 19, 2005, team members Adam Wilbur and Karen Hammel met with 
Abner Anazagasty-Medina, Department Supervisor for the Puerto Rico Electrical 
Power Authority (PREPA).  Mr. Anazagasty-Medina provided us with written 
responses to many of the questions we had sent to him in advance.  Karen Hammel 
remained in contact with Mr. Anazagasty-Medina following the meeting and was able 
to obtain documents on electric infrastructure planning. 
On April 20, 2005, team members Adam Wilbur and Karen Hammel met with 
Jack Allison, Executive Director of the Highway and Transportation Authority.  This 
meeting included discussion of traffic problems in Santurce and planning done in 
advance to the revitalization of Santurce.  Mr. Allison provided information on 
obtaining transportation studies that included the Santurce area. 
On April 22, 2005, team members Adam Wilbur and Karen Hammel met with 
the Adaline Torres-Santiago, President of the Metropolitan Bus Authority and Luiz 
Gonzalez, Special Assistant to the President.  We discussed the bus routes that serve 
the study area including any projects that will improve service to the study area.  Ms. 
Torres-Santiago recommended that we contact the Authority of Integrated 
Transportation (ATI) to obtain the Transit Service Integration Plan.  Ms. Liceaga 
contacted the ATI and arranged for us to obtain that study. 
3.1.3 Conversations with Influential Community Members 
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The team met with several influential community members during the first 
two weeks of the project.  These contacts were arranged by Mr. Pasarell and consisted 
of knowledgeable individuals who assisted the team in setting up future meetings.   
On April 1, 2005, the team conducted an in-depth qualitative interview with 
Raphael and Leonardo Cordero.  The Cordero brothers co-own Leonardo’s, an island-
wide fashion/clothing company.  Leonardo’s recently opened a branch within the 
study area. Leonardo Cordero is the President of the Chamber of Commerce.  This 
meeting allowed us to better understand a business owner’s view of the revitalization 
process.  Mr. Leonardo Cordero, as President of the Chamber of Commerce, gave us 
a perspective from someone who represented a large percentage of business owners in 
Santurce through the Chamber of Commerce.   
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4  FINDINGS
Findings and Analysis
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There have been many resulting findings throughout our experience studying 
Santurce. Our process resulted initially in the discovery of the various existing 
redevelopment projects. We have categorized these as part of the section titled “The 
Revitalization of Santurce.” In addition to these findings, we uncovered 
infrastructural information referring to energy, water and sewage findings. Lastly, the 
development process that exists in Santurce was established. 
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4.1 The Revitalization of Santurce 
Revitalization in Santurce has been ongoing for many years. According to the 
Department of Housing, the population of Santurce dropped, in the 40 years before 
year 2000, by 66%. The deterioration and degradation of the area has prompted 
initiative from many public and private parties. 
The revitalization of Santurce is a multi-million venture to renovate and 
repopulate the historic hub of San Juan.  Several public and private projects within 
the study area power the revitalization of Santurce.  We researched these projects to 
understand the current status of the revitalization process. 
When examining the projects along the length of avenida Ponce de Leon, the 
area was divided into zones by parada to identify the changes that would occur in 
each of these sections.  The sections were intended to group the revitalization projects 
in the similar sections together.  Those sections were:  Parada 11-14, Parada 14-18, 
Parada 18-21, Parada 21-23, and Parada 23-27.  All of the following information on 
the projects was obtained directly from contacts within the Department of Housing 
unless otherwise noted. Figure 4.1 graphically shows the paradas. 
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Figure 4.1 - Parada Divisions of Santurce 
Error! Objects cannot be created from editing field codes.Table 4.1 - Major Private Revitalization 
Projects in Santurce 
11-14 
14-18 
18-21
21-23
23-27
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Government Financial Center 23-27 BGF $80.0 
Plaza Rafael Hernandez - Charneco 23-27 DTOP $1.2 
Tren Urbano Parking 23-27 ATI not available
Matienzo & Music Hall 21-23 ICP $9.0 
Plaza Minillas 21-23 DTIP $5.0 
Museo de Arte Contemporaneo 18-21 DTIP $6.0 
Ambassador Theatre 14-18 AEE $0.3 
Lucchetti Building 14-18 AEE $8.0 
Multi-use Building & Plaza 14-18 AEE $16.4 
Paramount Theatre 14-18 AT $10.0 
New Conservatory of Music Building 11-14 CMPR $48.0 
Beautification and Adornment AEE $0.110 
Cruzes Estrategicos AEE $1.2 
Lighting of Symbolic Buildings AEE $0.825 
New Headquarters & Park DRD $17.5 
Totals $203.5
 
Table 4.2 - Major Public Revitalization Projects in Santurce 
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Private Totals $619.7 1,682 1,473 3,235 506,105 42,000
Public Totals $203.6 833 414,993
Grand Total $823.3 1,682 1,473 4,068 506,105 456,993  
Table 4.3 - Total Investment of Revitalization Projects in Santurce 
Table 4.1 shows the various privately sponsored and/or developed projects 
that are occurring along avenida Ponce de Leon, with projects classified by which 
parada range they exist between. Table 4.2 shows the various public projects. These 
are the various government sponsored projects, their location, and their main 
sponsoring agency. Also shown is the total estimated investment required. 
Table 4.3 shows the total amounts of investment, housing and commercial 
space. These figures are used throughout this paper for various calculations. 
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The first section, Parada 11-14, is located on the far western end of avenida 
Ponce De Leon.  It is experiencing relatively little revitalization with only one known 
project underway. 
This project is the rehabilitation of the old Music Conservatory building in the 
Miramar neighborhood.  This project is being funded by the Music Conservatory of 
Puerto Rico, CMPR7, for $48 million and it is currently underway. 
 
Figure 4.2 - Map of Paradas 11-14 
                                                 
 
7 Conservatorio de Música de Puerto Rico 
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The second section, Parada 14-18, includes several revitalization projects. 
These include Miramar Lagoon, Lucchetti Building, PREPA’s Multi-use Building & 
Plaza, the Ambassador Theatre and Paramount Theatre. 
The Miramar Lagoon Towers (located with as 1 in Figure 4.3) is a $50 million 
investment being developed by the Interlink Group Inc.  It is currently in the drafting 
process and is expected to be completed in 2008.  The Lagoon Towers will have 118 
apartments, 9,700 square feet of commercial space and 56 commercial parking 
spaces.  The last three projects are publicly funded.  Three projects are being 
undertaken by PREPA: the renovation of the Luchetti building, a new plaza and 
building at the PREPA headquarters, and the renovation of the Ambassador Theatre.  
The total investment in these projects is $24.7 million.  The Administracion de 
Terrenos is also renovating the Paramount Theatre for $10 million. 
 
Figure 4.3 - Map of Paradas 14-18 
1 
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Figure 4.4 - Miramar Lagoon Towers (Architect Rendering, Department of Housing, 2005) 
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The third section is Parada 18-21.  The projects within this section are the 
Metro Plaza (number 2 in Figure 4.5), Plaza Bellas Artes (number 3 in Figure 4.5), 
and Museo de Arte Contemporaneo (number 4 in Figure 4.5). 
The Metro Plaza is a large two-tower condo that will replace a small 
restaurant and a large public parking lot.  The Metro Plaza is a $50 million investment 
that was developed by Puerta de Tierra Investment Group, SE.  The project will begin 
sometime this year and will be completed in 2007.  Metro Plaza will have 150 
condos, parking spaces for its residents, 6808 square feet of commercial space and 
105 commercial parking spaces. The other major private project in the area is Plaza 
Bellas Artes.  This project is a $100 million investment that will be completed in 
several phases.  Phase One will result in 56 housing units, which will be completed in 
2008.  Upon full completion of all phases, there will be a total of 404 housing units, 
51,400 square feet of commercial space and 150 commercial parking spaces.  The last 
project in the area is a public endeavor by DTOP.  They are renovating the old 
“Working School” into a new Museo de Arte Contemporaneo with the investment of 
$6 million. 
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Figure 4.5 - Map of Paradas 18-21 
2 
3 
4 
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Figure 4.6 - Plaza Bellas Artes (Architect Drawing, Department of 
Housing, 2005) 
 
Figure 4.7 - Plaza Bellas Artes (Architech Drawing, 
Department of Housing, 2005) 
 
Figure 4.8 - Metro Plaza (Architect Rendering, Department of Housing, 2005) 
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The fourth section along avenida Ponce de Leon is Parada 21-23, and includes 
six private and two public revitalization projects.  This section is the heart of the 
revitalization effort with large scale projects such as the giant Ciudadela (number 5 in 
Figure 4.9), the mini-mall Plaza 23 (number 8 in Figure 4.9), Portal Del Museo 
(number 6 in Figure 4.9), Alameda Del Museo (number 9 in Figure 4.9), the Plaza De 
Diego (Parque De Deigo, number 7 in Figure 4.9) and Villas Del Parque.  The two 
public projects in the area consist of the remodeling of the Minillas Plaza and the 
Matienzo & Music Hall. 
Ciudadela, the main project in the area, will occupy nearly 6 acres of urban 
space between parada 22 and 23.  The project is located in close proximity to the 
Museo de Artes de Puerto Rico and the Centro de Bellas Artes.  In addition these 
projects are in close proximity to shops, restaurants, theatres, and art galleries 
(CiudadelaPR, 2005).  The official website for the Ciudadela project describes it as 
follows: 
“‘Ciudadela’ is a mixed use development that, through a variety of 
urban textures, is made of different types of structures and heights 
with more than 500 apartments, 150,000 sq feet of retail space and 
about 2,000 parking spaces.  The commercial areas were designed 
in a flexible manner so as to incorporate a variety of types and sizes 
of stores and shops within the commercial concept called life style 
center.  This particular concept provides premises that not only are 
suitable for the residents and their adjacent to communities, (like 
pharmacies, laundry shop) but also attracts a wider public from the 
metropolitan area (clothing or shoe stores, warehouses etc.)  
At times when the vitality of the city is being threatened, Ciudadela 
emerges as a renewed alternative for the urban center.” 
(CiudadelaPR, 2005) 
The 513 housing units within Ciudadela, priced at $250,000 or more, sold out 
within days of being put on the market.  The 2009 parking spaces are broken up into 
1100 reserved for the residents and 900 commercial spaces for the businesses.  This 
massive project is being undertaken for $160 million and is being developed by 
Miramar Real Estate Management.  The units are designed in modules, with each 
module forming a small community within the project.  The modules are arranged to 
allow the best views, breezes, and natural light (CiudadelaPR, 2005). 
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Plaza 23 is going to be a mini-mall.  It will add 200,000 sq. ft. of commercial 
retail and restaurant space and 42,000 sq. ft. of office space.  It will also add 1,300 
commercial parking spaces in central Santurce.  Plaza 23 is being developed by 
Puerta de Tierra Investment Group for $40 million.  Plaza 23 combined with 
Ciudadela will provide people a pedestrian corridor to walk from avenida Fernando 
Juncos to the Museo de Artes de Puerto Rico. 
Portal Del Museo consists of two large multi-use buildings that will provide 
158 apartments, 22,800 square feet of commercial space and 232 commercial parking 
spaces.  The developer, Bouet & Rodriguez, hopes to have this project complete by 
2008, but it is still in the drafting stages.  The other project in this area is Alameda 
Del Museo.  It is also made up of two large buildings; however Alameda is strictly a 
residential building that will have 190 housing units.  HAL Development is 
developing Alameda Del Museo with an investment of $55.7 million. It is currently in 
the drafting stages, but expected to be completed in 2008. 
Plaza de Diego was formerly known as the “Professional Building.” It is now 
dubbed Plaza de Diego and is being built on the west side of avenida de Diego.  It is a 
project being developed by Omega Engineering with an investment of $18 million.  
These investments will result in 56 housing units, 100 residential and 300 commercial 
parking spaces, and over 38,000 sq. ft. of commercial space. 
The Villas Del Parque project is a small housing project being developed by 
Earth Door Investment Group for $6 million and it is expected to be completed in 
April 2005 (Plaza Inmaculada, 2005).  It will provide 29 housing units in the form of 
row houses, and condominium apartments with three rooms and two baths along with 
space for 2,237(Plaza Inmaculada, 2005). 
The two public projects resulted in a $14 million investment.  The ICP8, the 
Cultural Institute of Puerto Rico, invested $9 million in the Matienzo & Music Hall 
and the remodeling of the Minillas Plaza was a $5 million investment by the DTOP. 
                                                 
 
8 Instituto de Cultura Puertorriqueña 
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Figure 4.9 - Map of Paradas 21-23 
Figure 4.10 - Ciudadela Overview (Architect 
Rendering, Department of Housing, 2005) 
Figure 4.11 - Ciudadela Overview (Architect Rendering, 
Department of Housing, 2005) 
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9 
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Figure 4.12 - Plaza 23 Billboard (Project Group, 2005) 
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Figure 4.13 - Plaza 23 (Architect Renderings, 
Department of Housing, 2005) 
Figure 4.14 - Plaza 23 (Architect Rendering, Department of 
Housing, 2005) 
Figure 4.15 - Portal Del Museo (Architect Drawings, 
Department of Housing, 2005) 
 
Figure 4.16 - Portal Del Museo (Architect Drawing, Department 
of Housing, 2005) 
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Figure 4.17 - Alameda Del Museo (Architect Renderings and Drawings, Department of Housing, 2005) 
 
Figure 4.18 - Plaza De Diego Construction Billboard (Project Group, 2005) 
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Figure 4.19 - Parque De Diego Pre-Construction 
(Department of Housing, 2005) 
 
Figure 4.20 – Parque De Deigo Post-Production (Architect 
Rendering, Department of Housing, 2005) 
Figure 4.21 - Villas Del Parque Pre-Construction 
(Department of Housing, 2005) 
 
Figure 4.22 - Villas Del Parque Post-Production (Architect 
Rendering, Department of Housing, 2005) 
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The fifth section, Paradas 23-27, includes the revitalization projects 
Inmaculada Elderly Center (number 10 in Figure 4.23), National Paper, Brisas de San 
Juan, Paseo del Bosque, the new Governmental Financial Center and Plaza Rafael 
Hernandez-Charneco. 
The Inmaculada Elderly Center was completed in February of 2005 after one 
and one-half years of construction.  It offers 117 residential housing units that are 
subsidy-assisted rentals by the government for less than $100 a month.  There are also 
132 parking spaces to serve the residents and the 7,000 square feet of commercial 
space (Plaza Inmaculada, 2005).  Fernando Sumaza & Co., Inc developed this project 
with an investment of $13.4 million. 
The National Paper project is a $45 million undertaking that is currently in the 
bidding process.  It is estimated to create about 175 housing units, along with 18,000 
square feet of commercial space, and 75 commercial parking spaces.  The financing 
organization hopes to have the project completed within two years.  Brisas de San 
Juan and Paseo del Bosque were both started in 2003 and were completed in 2004, 
and offers 48 and 42 housing units with an investment of $6 and $4.5 million, 
respectively.  The new Governmental Financial Center, being developed by BGF for 
$80 million, will, according to Plaza Inmaculada, “house six public organizations in 
the area of economics and economic development” (Plaza Inmaculada, 2005).  
Construction for the Center began in February 2005 and is expected to be finished in 
January 2007.  The 14 story building with 414,993 square feet of government office 
space will have parking for 200 vehicles, in addition to the 633 parking facility being 
built next to the Tren Urban station (Plaza Inmaculada, 2005).  Finally, the other 
public project happening in the area is the construction of the Plaza Rafael Hernandez 
– Charneco for $1.2 million. 
The investments made by private developers and public projects are spread 
throughout avenida Ponce de Leon. This can be shown, grouped by parada sections, 
in  
Figure 4.27. 
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The estimate of cumulative housing unit increase due to the previously 
mentioned revitalization projects can be shown in Figure 4.23. The dates of housing 
unit installation used are the estimated project completion date. 
 
Figure 4.23 - Map of Paradas 23-27 
10
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Figure 4.24 - Inmaculada Elderly Center Before 
Construction (Department of Housing, 2005) 
Figure 4.25 - Inmaculada Elderly Center Post-Construction 
(Architect Rendering, Department of Housing, 2005) 
 
Figure 4.26 - Future Site of National Paper Project (Department of Housing, 2005) 
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Figure 4.27 - Total Investment by Parada Section 
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4.2 Energy Findings 
As illustrated in the background sections, effective electric infrastructure is an 
integral precursor to successful urban areas.  In order for Santurce to prosper in the 
future, the electric infrastructure must meet community demands.  Puerto Rico’s 
electrical system was originally built in the 1940s and remnants of the original system 
remain.  Any part of a system that has existed since the time of the Second World 
War is bound to have problems, and we have found this to be the case in Santurce.  
Below is a list of the team’s key energy infrastructure findings.  The sections that 
follow provide justification supporting these findings. 
Key Findings: Characterization of current energy infrastructure  
 Due to the system’s interconnectivity, capacity as a whole is more important 
than the capacity of individual plants. 
 The capacity of the Puerto Rico power system has consistently exceeded the 
maximum demand of the island. 
 From 2002 to 2004, both the total power consumption and average power 
consumption per residential and commercial client have increased as 
shown in Figure 4.31. 
 When outages occur in Santurce, it is mainly due to problems with the 
transmission and distribution systems, not energy production. 
 Of the 89.6mVA total distribution capacity of the substations that serve 
Santurce, 50mVA is still available for use in the zone. 
Key Findings: Impact of Revitalization Projections 
 According to the Puerto Rico Electrical Power Authority, planned electrical 
projects “give this zone (Santurce) the capacity for the revitalization 
process.” 
 Assuming that new residents move into Santurce from outside of San Juan, 
the currently planned revitalization projects in Santurce will account for 
6% of increased energy demand in San Juan by 2008. 
Key Findings: Strategic Planning 
 Based on their projections of future energy demand, PREPA has 
commissioned several projects that will increase the capacity to connect 
new loads and improve reliability to existing clients. 
4.2.1 Characterization of current energy infrastructure 
The Puerto Rico Electric Power Authority (PREPA) is the sole entity that 
delivers electricity to the island of Puerto Rico.  PREPA is a government authority 
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with jurisdiction over the island’s power system.  Information contained in this 
findings chapter is based upon correspondence with a representative of PREPA, 
unless otherwise noted.   
There are two main functions of electric infrastructure, power generation and 
power transmission/distribution.  In this characterization of the current energy 
infrastructure, we will report on the status of both energy infrastructure elements. 
E N E R G Y  P R O D U C T I O N  &  U S A G E  
PREPA operates five power generation plants in Puerto Rico: Aguirre 
Thermoelectric Plant, Arecibo Thermoelectric Plant, Costa Sur Thermoelectric Plant, 
Palo Seco Thermoelectric Plant, and San Juan Thermoelectric Plant.  These five 
plants generate nearly all of their power (98%) from petroleum (Heyliger et al., 
2004).   
Additionally, in 2000, PREPA began purchasing power from two private 
energy generation facilities, EcoEclectica and AES-PR.  The EcoEclectica and AES-
PR plants have improved PREPA’s energy generation flexibility.  EcoEclectica 
generates power at its Penuelas facility using liquefied natural gas and the AES-PR 
plant operates on coal.  PREPA purchases all the power generated at these two private 
facilities.  The addition of these non-petroleum plants has allowed PREPA to reduce 
its petroleum reliance by 33%.  PREPA’s 
energy generation plants allow the island to 
maintain an ample reserve compared to the 
U.S.  This is a necessity because as an 
island, Puerto Rico cannot purchase power 
from neighbors.  Reserve margins in Puerto 
Rico are over 40% (Lebenthal, 2003). 
 
Since the Puerto Rico power system is interconnected, the team concluded it 
was not necessary to report the capacity of each plant individually, but rather to report 
on the system’s capacity as a whole.   
Figure 4.28 - (PREPA Website, 2005) 
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Figure 4.30 shows the 
maximum power demand and 
capacity from 1999 to present for 
the island of Puerto Rico.  This 
information was provided by 
PREPA.  The 454MW capacity 
increase during the 2002-2003 
fiscal year was from a project 
replacing two steam-generating 
plants at the San Juan Plant, 
completed in November of 2002.  
As these figures show, the 
capacity of the Puerto Rico power system has consistently exceeded the maximum 
demand on the system (Heyliger et al., 2004).  Generally, power problems in Puerto 
Rico are not caused by insufficient production capacity.  Causes of power outages 
will be discussed in later analysis of electricity transmission and distribution.  
The tables on the next page show residential and commercial power 
consumption figures and trends in Puerto Rico and the municipality of San Juan over 
the past three years.  Since the revitalization efforts are focused on residential and 
commercial development, we only broke down these electricity client categories and 
did not analyze industrial, public, or other energy usage information. 
Table 4.4 on the next page shows residential energy consumption data for the 
Municipality of San Juan.  Over the three-year period, both the total power 
consumption and average power consumption per residential client have increased.  
There was a decrease in both these figures from 2003 to 2004, but we were unable to 
determine the cause of this.  Hypothetically, it could have been a result of major 
outage possibly caused by tropical weather systems. 
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Figure 4.29 - Puerto Rico Energy Capacity & Demand 
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Year 
Residential  
Clients 
Total Power  
Consumption 
Average Resident Power 
Consumption 
2002 157,849 1,158,335,855 KWH/year 7,338 KWH/year/client 
2003 157,777 1,218,844,553 KWH/year 7,725 KWH/year/client 
2004 158,323 1,218,323,959 KWH/year 7,695 KWH/year/client 
Table 4.4 - Residential Energy Consumption Data for the Municipality of San Juan 
Table 4.5 below shows commercial energy consumption data for the 
Municipality of San  Juan.  The trends of this data follow the same 3-year pattern of 
an overall increase in power consumption over the same period of time; however, 
commercial power consumption did not decrease from 2003 to 2004. 
 
Year 
Commercial 
Clients 
Total Power  
Consumption 
Average Commerce Power 
Consumption 
2002 23,170 2,288,933,792 KWH/year 98,750   KWH/year/client 
2003 23,210 2,306,622,777 KWH/year 99,380   KWH/year/client 
2004 23,382 2,410,833,319 KWH/year 103,106 KWH/year/client 
Table 4.5 - Commercial Energy Consumption Data for the Municipality of San Juan 
 The table below (Table 4.6) shows the average power consumption per 
electric client in the San Juan metro area.  The numbers shown include data from 
industrial and other clients and thus are not simply a summation of the tables above.  
The table below also shows that the average electric client in San Juan has increased 
their energy consumption by 2.2% and 2.6% over the past two years.  Figure 4.30 and 
Figure 4.31 on the next page provide an easy to compare comparison of the data 
tables on this page. 
 
Fiscal 
Year 
 
Total  
Clients 
Total Power  
Consumption 
(KWH/year) 
Average Power 
Consumption 
(KWH/client/year) 
 
% 
Change 
2002 181,305 3,567,420,309 19,676 ------ 
2003 181,282 3,645,282,616 20,108 +2.2% per client 
2004 182,006 3,754,380,776 20,627 +2.6% per client 
Table 4.6 - Average Power Consumption per Electric Client in San Juan Metro area 
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Figure 4.30 - San Juan Power Consumption by Client Type 
Average San Juan Power Consumption per Client
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Figure 4.31 - Average San Juan Power Consumption Per Client 
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E N E R G Y  T R A N S M I S S I O N  &  D I S T R I B U T I O N  
After energy is produced at one of Puerto Rico’s power plants, it is 
transmitted through the system and distributed to customers.  Transmission systems 
consist of high voltage power lines and underground cables used to move electricity 
from the generation plants through the system to transmission distribution centers that 
convert voltages from high to low voltages (METC, 2005).  Puerto Rico’s 
transmission system delivers electricity along 230KV, 115KV, and 38KV 
transmission lines and the island has 71 transmission substations.  The list below 
provides details of PREPA’s transmission system as of August ‘03 (Lebenthal, 2003). 
 331 miles of 230kV transmission lines 
 676 miles of 115kV transmission lines 
 1327 miles of 38kV transmission lines 
 30 miles of underground 38kV cable 
 55 miles of underwater 38kV submarine cable 
 71 transmission substations transformer capacity of 16,325,000 kVA 
When outages occur in Santurce, it is mainly due to problems with the 
distribution system.  Distribution system problems include issues with old lines and 
old electric feeders.  Power lines are the oldest portion of Puerto Rico’s energy 
infrastructure and weather conditions including wind and rain cause problems as old 
lines trip the system causing outages.  According to PREPA, their response time to 
this type of outage is prompt, and these problems are fixed within a few hours (Abner 
Anazagasty-Medina, personal correspondence, 2005). 
Energy distribution requires substations and lower voltage power lines that 
deliver electricity to consumers.  The PREPA distribution system includes over 1,029 
distribution substations that transform energy from higher voltage to lower voltage 
with a capacity of 66,793,100 kVA (Lebenthal, 2003).  According to PREPA, four 
distribution substations serve the Santurce area; Minillas, Viaducto, Santurce Planta-
1116 and Santurce Planta-1117.  PREPA’s power-line distribution system included 
29,958 miles of aerial distribution and 1,076 miles of underground distribution lines 
as of August 2003 (Lebenthal, 2003).   
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The four PREPA substations that serve Santurce are 22.4mVA substations.  
These substations are essential in serving the energy demands of the Santurce area.  
Of the 89.6mVA total capacity of the substations that serve Santurce, 50mVA is still 
available for the zone (Abner Anazagasty-Medina, Personal Correspondence, 2005). 
4.2.2 Projections of the Impact of Revitalization 
P R E P A  P R O J E C T I O N S  –  P O W E R  G E N E R A T I O N  A N D  U S A G E  
 Mr. Abner Anazagasty-Medina, Department Supervisor for PREPA, stated 
that the system improvements discussed in the strategic planning section of this 
findings chapter “give this zone (Santurce) the capacity for the revitalization 
process.”  Mr. Anazagasty-Medina told us that PREPA’s Capital Improvement 
Program considers all of Puerto Rico, including Santurce, when projecting the future 
energy demands of the island and the San Juan metro area.   
PREPA has made projections for future energy capacity and demand in their 
Capital Improvement Plan.  The revitalization of Santurce is comprised mainly of 
residential units and commercial/office space.  Table 4.7 below shows PREPA’s 
residential and commercial power demand projections in the San Juan metro area for 
2005-2009.   
 
Fiscal 
Year 
  
Residential 
Clients 
Total Power  
Consumption 
(mWH/year) 
  
Commercial  
Clients 
Total Power  
Consumption 
(mWH/year) 
2002  157,849 1,158,336  23,170 2,288,934 
2003  157,777 1,218,845  23,210 2,306,623 
2004  158,323 1,218,324  23,382 2,410,833 
2005*  159,680 1,274,710  23,622 2,464,180 
2006*  160,213 1,283,689  23,825 2,537,949 
2007*  160,723 1,295,181  24,029 2,618,556 
2008*  161,322 1,299,045  24,233 2,678,697 
2009*  161,945 1,300,981  24,246 2,745,187 
Table 4.7 - Residential and Commercial Power Demand Projections in the San Juan Metro Area for 
2005-2009 (Heyliger et at., 2004) 
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P R O J E C T  T E A M  P R O J E C T I O N S  
For the purposes of this study, we will assume that the total power usage of 
the island will not change significantly as a result of the revitalization of Santurce.  
Since the Puerto Rico power system is interconnected and most of the residents 
moving into the area are relocating from other areas of the island, their relocation will 
not significantly change the total power needs of Puerto Rico.  If it were found that 
new residents move to Puerto Rico because of the revitalization, this assumption 
would need to be reconsidered in the future.  However, the total demand of the island 
would still not significantly change as a result of Santurce revitalization projects.  
Residential Projections 
Figure 4.32 below shows the past and projected power usage per residential 
client in the metro San Juan area.  This was calculated by dividing PREPA’s 
projection of total residential power usage by the number of projected residential 
clients.  The information used in this calculation was provided by PREPA. 
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Figure 4.32 - Past and Projected Power Usage per Residential Client in the Metro San Juan Area 
(Heyliger, et al., 2004) 
Total Residential Power Usage 
# Residential Clients
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The power usage per residential client explained on the previous allows the 
team to project the total residential power demand of each revitalization project.  By 
multiplying the average power usage per residential client by the number of new 
housing units in each revitalization project, we are able to determine the residential 
power demand of each revitalization project.  The products of this calculation are 
shown in Table 4.8 below.  The yearly cumulative increased demand of residential 
revitalization projects is shown graphically by the projects’ year of completion in 
Figure 4.33 on the next page. 
 
Project 
Name 
(abbreviated) 
Year of 
Completion 
Housing 
Units 
Residential Power Demand of 
Project 
in Year of Completion 
National Paper Unknown 175 1,402,100 kWh/year 
Brisas San Juan 2004 48 369,360 kWh/year 
Paseo del Bosque 2004 42 323,190 kWh/year 
Exelsior Plaza 2005 20 159,660 kWh/year 
Plaza de Diego 2005 63 502,929 kWh/year 
Villas de Parque 2005 29 231,507 kWh/year 
Inmaculada 2005 120 957,960 kWh/year 
Plaza Bellas Artes 2007 56 451,248 kWh/year 
Metro Plaza 2007 150 1,208,700 kWh/year 
Miramar Lagoon 2008 118 950,844 kWh/year 
Ciudadela 2008 513 4,130,676 kWh/year 
Portal del Museo 2008 158 1,272,216 kWh/year 
Alameda Museo 2008 190 1,529,880 kWh/year 
Table 4.8 - Projects and their Estimated Residential Power Demand 
(Usage/Client) x (# Housing Units) = Power Demand of Project 
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Figure 4.33 - Residential Energy Needs of Revitalization Projects (Estimated) 
Commercial Projections 
The United States Energy Information Administration’s most recent Energy 
Consumption Survey found that commercial buildings average 13.8 kWh/ft2 (EIA, 
1999).  To estimate project demand, we multiplied the 13.8 kWh/commercial square 
foot ratio by each project’s commercial square footage shown in Table 4.9 below. 
Project 
Name 
Year of 
Completion 
Commercial 
Space 
Commercial Power 
Demand 
National Paper Unknown 18000 248,400     kWh/year 
Plaza de Diego 2005 38160 526,608     kWh/year 
Villas de Parque 2005 2237 30,870       kWh/year 
Inmaculada 2005 7000 96,600       kWh/year 
Plaza 23 2006 242000 3,339,600  kWh/year 
Plaza Bellas Artes 2007 51400 709,320     kWh/year 
Metro Plaza 2007 6808 93,950       kWh/year 
Miramar Lagoon 2008 9700 133,860     kWh/year 
Ciudadela 2008 150000 2,070,000  kWh/year 
Portal del Museo 2008 22800 314,640     kWh/year 
Table 4.9 – Power Demand of Commercial Revitalization Projects 
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The yearly increased demand of each commercial revitalization project is shown in 
Table 4.10 below, based on each project’s estimated year of completion. 
Year Commercial Energy 
Demand of the 
Santurce’s 
Revitalization (Team) 
Commercial Energy 
Demand of San Juan 
(PREPA) 
% of Increase 
from 
Revitalization 
2005 902,878 kWh/year 53,346,875 kWh/year 1.7 % 
2006 3,339,600 kWh/year 73,769,215 kWh/year 4.5 % 
2007 803,270 kWh/year  80,606,128 kWh/year 1.0% 
2008 2,518,500 kWh/year 60,140,874 kWh/year 4.2% 
Table 4.10 - Projections of Energy Demand Associated with Commercial Revitalization Projects 
The graph below shows a cumulative breakdown of increased the commercial 
and residential power demand by year of project completion. 
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Figure 4.34 - Total Energy Needed to Serve New Revitalization Projects 
The graph below compares the total energy demand of Santurce’s 
revitalization in 2008 with the total increase in electricity demand PREPA has 
projected for its San Juan residential and commercial clients through 2008.  The 
current revitalization projects in Santurce will account for 6% San Juan’s of increased 
energy demand from 2004 to 2008. 
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4.2.3 Strategic Planning to meet Santurce’s Energy Needs 
PREPA has several projects planned to improve electricity service in 
Santurce.  All planned improvements should increase capacity to connect new loads 
and improve reliability in Santurce by improving the electricity transmission system.  
All projects listed below are designed to improve the electric transmission and 
distribution systems in the metro San Juan area by improving substations and 
replacing above ground lines with underground cables (Abner Anazagasty-Medina, 
personal correspondence, 2005). 
 Change of voltage to feeders at Seboruco Substation.  
 New Transmission Center and Substation @ Martín Peña.  
 New feeders from new Martín Peña Substation to Santurce. 
 Fernández Juncos Ave underground 13.2kV feeder 
 Replace Condado Street and San Juan Street aerial lines with 
underground cables 
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4.3 Water Findings 
Mr. Charles Dupont, a former manager of the Puerto Rican Aqueduct and 
Sewage Authority (PRASA) noted in 2003 that if the island’s infrastructural water 
problem was not solved “Puerto Rico’s economic development may soon be affected” 
(Martinez, 2003).  In order for Santurce to prosper in the future, the water system 
must meet community demands.  Puerto Rico’s water system was originally 
constructed over 50 years ago and many segments of the system are deteriorating.  
Below is a list of the team’s key water infrastructure findings.  The sections that 
follow provide justification supporting these findings.  
Key Findings: Characterization of current water infrastructure 
? Metro reservoirs are losing capacity due to sediment infilling that is 
proceeding faster than expected. 
? Water storage capacity of metro reservoirs will be a significant 
problem in the future if sediment-infilling issues are not resolved soon. 
? PRASA does not maintain accurate information on its own system. 
? Fifty percent of Puerto Rico’s water is lost from illegal siphoning, 
leaks, and incorrect billing estimates.  
? As of 2003, San Juan’s holding tanks had only a two-hour capacity 
compared with 24-hour capacities that are the industry norm. 
 
Key Findings: Impact of Revitalization 
? PRASA has a master plan that considers the future demands of the 
island; however, PRASA’s representative did not specify if these 
demands explicitly account for the impact of the revitalization. 
? By 2008, the team estimates residential revitalization projects will 
require approximately 538,000 gallons of water daily. 
? By 2008, the team estimates commercial revitalization projects will 
require approximately 54,800 gallons of water daily. 
 
Key Findings: Strategic Planning 
? PRASA has projects planned that will improve water transmission and 
distribution infrastructure in Santurce. 
? PRASA has contracted Black & Veatch to develop a hydraulic model 
of the metro region to identify San Juan’s maximum water capacity.     
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4.3.1 Characterization of the Current Water Infrastructure 
W A T E R  P R O D U C T I O N  &  U S A G E  
The Puerto Rico Aqueduct and Sewage Authority (PRASA) is the sole entity 
that handles water distribution in Puerto Rico.  Puerto Rico’s water system is not 
interconnected; therefore, it is important to look at the capacities of the individual 
plants that serve Santurce.  Through correspondence with PRASA, the team found 
that water reservoirs serve respective districts of the island.  Our focus is on the metro 
region reservoirs that serve Santurce: Lago Caonillas, Lago de Bocas, Lago La Plata, 
and Lago Loíza.  These four reservoirs store the water for the metro region, and 
information on these reservoirs is shown in Table 4.11 below.   
Reservoir 
Name 
Year 
Constructed 
Initial 
Capacity 
Most Recent 
Capacity 
Capacity 
Lost per 
Year  
Lago 
Caonillas 
1948 55.7 mil. m3 42.7 mil. m3 
(2000) 
.44% 
Lago de 
Bocas 
1942 37.5 mil. m3 18.0 mil. m3 
(1999) 
.91% 
Lago La Plata 1974 43.9 mil. m3 35.5 mil. m3 
(1998) 
.80% 
Lago Loíza 1953 26.8 mil. m3 N/A N/A 
Table 4.11 – Metro San Juan Reservoirs (USGS, 2005) 
Metro reservoirs are losing capacity due to sediment infilling proceeding 
faster than expected (USGS, 2005).  The most recent estimate for Lago Loiza was not 
available so we were unable to calculate its average yearly capacity loss (as shown in 
the far-right column above).  Figure 4.35 on the next page shows projected capacity 
losses in the metro reservoirs if the average yearly capacity losses remain constant for 
the next 50 years.  Since we were unable to calculate the average capacity loss for 
Lago Loíza, we calculated its projected loss in capacity based upon the average loss 
of the other three plants.  As shown in Figure 4.35, water storage capacity of the 
metro reservoirs will be a significant problem in the future if the sediment infilling 
issue is not resolved soon. 
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Estimated Decrease in Reservoir Capacity due to 
Sediment Infilling
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Figure 4.35 - Projected Metro Reservoir Capacity Losses 
When water leaves reservoirs, it is either pumped or passively transported to 
treatment plants where it is treated for eventual distribution.  There are three water 
treatment plants that serve metro 
San Juan:  La Plata, Super 
Aqueduct, and Sergio Cuevas.  
Combined, the plants can treat 
252 million gallons of water per 
day (MGD) as shown in Table 
4.12 at left.  La Plata and Sergio 
Cuevas exclusively serve the 
metro region while the Super 
Aqueduct serves areas outside of San Juan as well.  PRASA was not able to tell us 
Treatment 
Plant 
Plant 
Location 
Capacity 
(MGD) 
La Plata Toa Alta 80 
Super Aqueduct Arecibo 72 
Sergio Cuevas San Juan 100 
TOTAL  252 
Table 4.12 - Metro Water Treatment Plants (Adamaris 
Quinones, personal correspondence, 2005) 
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how much of the Super Aqueduct’s capacity serves San Juan exclusively (Adamaris 
Quinones, personal correspondence, 2005).  For the purpose of this study, we will 
make a conservative assumption that 100% of the capacity of the Super Aqueduct 
serves the metro region. 
The average U.S. resident uses approximately 183 gallons of water daily 
(EPA, 2003).  The metro San Juan area is home to approximately 1.3 million 
residents.  To estimate the water demand for San Juan, we multiplied the population 
of the metro area (1.3 mil.) by the average amount of water a person uses daily (183 
gal.).  Using this calculation, we estimate metro San Juan’s daily water demand to be 
238 MGD.  As shown in Figure 4.36, below, according to our calculations, San Juan 
is currently using 94% of its total water treatment capacity.  The actual capacity is 
less than 252 MGD, since the Super Aqueduct does not serve the metro area 
exclusively. 
San Juan Water Treatment
Total Capacity 252 MGD
San Juan Water
Demand
238 MGD
94% of Capacity
San Juan
Remaining
Capacity
14MGD
6% of Capacity
 
Figure 4.36 - San Juan Water Treatment Capacity 
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W A T E R  D I S T R I B U T I O N  
After treatment at one of the treatment plants, water is distributed through the 
system for use.  This distribution is dependent upon the holding tanks, pumps and 
pipes that constitute the water distribution system.  PRASA did not provide the team 
with detailed information concerning their water pipes, tanks or plants.   
Puerto Rico’s water distribution system is much more complex than other 
systems in comparatively sized areas.  Assumedly, this is due to a lack of system-
wide strategic planning for the past 50 years.  In addition to its overall complexity, 
PRASA does not maintain accurate information on its own system.  After six months 
managing the Puerto Rico water authority, Ondeo of Puerto Rico found PRASA’s 
data “were based on 1983 engineering plans, ignoring a 20-year period of the island’s 
greatest urban growth and development” (Martinez, 2003).  Upon taking control of 
PRASA, Ondeo had doubts about the information PRASA had on its own system, and 
found “larger cities like San Juan, Caguas, and Ponce had 50% more water pipes than 
envisioned” (Martinez, 2003). 
In addition to not maintaining accurate information on the system, there is 
also a problem with deterioration of the 50-year-old water infrastructure.  Old water 
pipes allow water to leak out of the system while aging meters miscalculate the 
amount of water clients consume.  Old pipes and water meters are part of the reason 
that 40 to 50% of water leaving treatment plants is lost, much higher than the ideal 
industry norm of 20 to 25% (Adamaris Quinones, personal correspondence, 2005).   
Puerto Rico’s holding tanks do not conform to industry capacity standards.  
Holding tanks that store excess potable water normally have capacity to store enough 
water to serve 24 hours of demand in their respective area.  As of 2003, the tanks that 
serve San Juan had a two-hour capacity.  The two-hour capacity does not allow for 
enough back-up supply for technicians to identify and correct problems with the 
system as needed (Martinez, 2003). 
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4.3.2 Impact of Revitalization 
P R A S A  P R O J E C T I O N S  
PRASA has a master plan that considers the future demands of the island; 
however, the PRASA representative did not specify if these demands account for the 
impact of the revitalization in Santurce.  The team was not able to obtain the master 
plan because it has not been approved by the PRASA Board of Directors. 
P R O J E C T  T E A M  P R O J E C T I O N S  
Residential Projections 
We calculated projected demand of residential revitalization projects utilizing 
projected yearly increases in housing units due to revitalization projects.  The average 
housing unit in Santurce uses 320 gallons of water daily (Adamaris Quinones, 
personal correspondence, 2005).  Multiplying the number of new housing units by the 
average usage per unit (320 gallons/day), we are able to estimate the residential water 
demand of revitalization projects, as shown cumulatively in the graph below. 
Residential Water Demand of Revitalization (Team Projection)
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Figure 4.37 - Prediction of Residential Water Demand due to Revitalization 
(# of Units)  x (320 gal H2O daily/unit) = Residential Project Water Demand 
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Using the calculation explained on the past page, we estimate residential 
revitalization projects will require 538,000 gallons of water daily by 2008.  As we 
found previously, San Juan has an unused water treatment capacity of 14MGD.  
Figure 4.37 shows how much of the remaining water treatment capacity will be 
needed to serve the residential needs of revitalization. 
San Juan's Capacity for Increased Water Demand 
2008
Revitalization's
Residential Water
Demand
538,000 gallons/day
4% of Remaining 
Treatment Capacity
Remaining Capacity 
After Revitalization
13,230,000 gallons/day
 
Figure 4.38 - San Juan's Capacity for Increasted Water Demand in 2008 
Commercial Projections 
Average commercial water usage has been estimated at 0.1 gallons a day per 
square foot (McEldowney, 2005).  Multiplying the average water usage per 
commercial sq. ft. by the commercial square footage of each revitalization project, we 
were able to calculate an approximate water demand for each commercial 
revitalization project. 
 
By this calculation, in 2008, commercial revitalization projects will require 
approximately 54,800 gallons of water daily.  Figure 4.39 shows our projection of the 
yearly increased water demand of commercial revitalization projects.   
(Commercial ft2) x (0.1 gal H2O daily/ ft2) = Project Commercial Water Demand 
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Commercial Water Demand of Revitalization (Team Projections)
0
10000
20000
30000
40000
50000
60000
2005 2006 2007 2008
Year
G
al
lo
ns
 p
er
 d
ay
 
Figure 4.39 - Prediction of Commercial Water Demand due to Revitalization 
Figure 4.39 shows the combined cumulative residential and commercial water 
demand of all planned revitalization projects.  The team has estimated the total 
demand of currently planned revitalization projects to be 591,000 gallons of water 
daily. 
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Figure 4.40 - Water Demand of Santurce's Revitalization 
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4.3.3 Strategic Planning for Santurce’s Water Needs 
In PRASA’s five-year plan, five projects have been implemented to improve 
the quality of water distribution in Santurce.  The projects will improve water lines 
and be helpful in providing Santurce with better water service.  Since PRASA is 
unaware of the metro region’s maximum capacity, they have also contracted Black & 
Veatch to develop a hydraulic model of the metro region. 
Project Investment 
Complete 
Construction 
(Revised) 
Stage 
San Juan Rehabilitation. 
Phase-1: Improve Emergency 
Generators- PAS PUERTO 
NUEVO (PER 
METROPOLITAN) 
 $       
5,151,288.19 Feb-06 Construction 
San Juan- Eliminate Colomer 
Water-Pump Stations and 
Condado Sanitary Sewers 
 $    
16,052,439.27 Sep-06 Construction 
Improve SAN JUAN Metro 
Systems and MIRAMAR 
Transmission Lines  
$            
3,577,876  Jan-05 Construction 
MIRAMAR Siphon- Comply 
with Administrative Orders  
 $          
819,343.02  Jun-07 Design 
SAN JOSE Siphon - Comply 
with Administrative Orders  
 $          
873,965.89  Jun-07 Design 
PF LA PLATA- Increase 
(Expand) to a 100 MGD 
 $          
20,000,000  Jan-07 Design 
SAN JUAN-Station and 
Sanitary Sewers - Short Term 
Evaluation  
 $          
13,275,510  Feb-09 Planning 
Combine Ponce de Leon Ave.  $          10,408,000  May-08 Planning 
TOTAL = 
 $          
70,158,423    
Table 4.13 - PRASA Project List (Adamaris Quinones, personal correspondence, 2005) 
 The projects listed in Table 4.13 are partially to totally funded.  The La Plata 
project listed it Table 4.13 will increase capacity by 20MGD in the metro region.  
This project, currently in the design phase, is projected for completion in January of 
2007.  
  Page 90 
4.4 Sewage Findings 
Wastewater infrastructure is considered the weakest component of Puerto 
Rico’s infrastructure.  PRASA has been found in violation of several regulations with 
respect to its wastewater treatment procedures.  Below is a list of the team’s key 
sewage infrastructure findings.  The sections that follow provide justification 
supporting these findings. 
Key Findings: Characterization of current Sewage Infrastructure  
? The revitalization will increase the demand for residential wastewater 
by approximately 500,000 gallons of wastewater daily 
? PRASA does not have the capacity to provide adequate wastewater 
treatment in San Juan. 
? PRASA has faced ongoing investigations by the EPA for unlawfully 
discharging untreated sewage into the environment. 
Key Findings: Impact of Revitalization 
? The residential demand of revitalization projects will increase the 
untreatable capacity to approximately 10.8 MGD 
? Combined cumulative residential and commercial water demand of all 
planned revitalization projects is estimated to be 556,000 gallons daily 
Key Findings: Strategic Planning 
? PRASA’s five-year plan has three projects to improve San Juan’s 
sewage system 
4.4.1 Characterization of the Current Sewage Infrastructure 
S E W A G E  S Y S T E M  
Several steps occur in wastewater treatment.  Pipes carry wastewater from 
buildings to main sewer lines that then connect to larger pipes as they lead to a local 
wastewater treatment plant.  In order to help gravity carry wastewater through the 
system, wastewater treatment plants are usually located in low-lying areas, and sewer 
mains will often follow creek beds and streambeds, which flow naturally downhill.  If 
the lay of the land does not allow for the force of gravity to remove all wastewater, 
grinder-pumps or lift stations are added to move the wastewater up over a hill (Brain, 
2005). 
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Puerto Rico’s sewage removal and treatment pipes were installed in the 1950s.  
Currently, there are 520 pump stations throughout Puerto Rico that have had serious 
problems for years (EPA, 2003).  On Wednesday, March 19, 2003, the U.S. 
Department of Justice and the Environmental Protection Agency settled charges 
against PRASA stating they had “unlawfully discharged untreated sewage into the 
environment of Puerto Rico and violated pollutant discharge permits issued by the 
EPA under the Clean Water Act” (Department of Justice, 2003).  The DOJ went on to 
find “PRASA had and continued to discharge raw sewage and other pollutants into 
navigable waters from 471 pump stations throughout the island of Puerto Rico, and 
that it had failed to properly operate and maintain the pump stations, among other 
violations” (Department of Justice, 2003).  These findings illustrate serious to human 
health and environmental issues. 
PRASA was required to eliminate noncompliance at 185 of their sewage 
pump stations.  PRASA developed a plan for the operation and maintenance of the 
entire system (Department of Justice, 2003).  However, again on June 2, 2004, 
PRASA settled another 12 cases involving violations of the Clean Water Act (ENS, 
2004). 
Wastewater Treatment   
The metro sewage system is not interconnected with others on the island so 
the team evaluated only the capacity of the system serving Santurce.  PRASA’s 
representative informed the team that the only wastewater treatment plant that serves 
Santurce is Puerto Nuevo.  The Puerto Nuevo plant has the capacity to treat 72 MGD 
of wastewater.   
Recently, the Puerto Nuevo plant was granted final waivers from secondary 
treatment requirements by the EPA.  Under the federal Clean Water Act, plants that 
discharge treated sewage directly into the ocean were given the opportunity to apply 
for waivers from secondary treatment. Waivers are granted only if certain stringent 
requirements are met (EPA, 2003).  PRASA not needing to perform secondary 
treatment means they do not have to remove organic materials and nutrients from 
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primary treated water.  Secondary treatment might remove 90 percent of all solids and 
organic materials from the wastewater (Brain, 2005).  
The average person in the metro region creates approximately 190 gallons of 
wastewater daily (Adamaris Quinones, personal correspondence, 2005).  Multiplying 
average wastewater created per person (190 gallons/day) by the population of the 
Municipality of San Juan (433,319), Puerto Nuevo would need to process 82.3 MGD 
of wastewater to serve the current residential population.  The capacity of Puerto 
Nuevo is 72MGD.  PRASA failed to comment on this discrepancy. 
4.4.2 Impact of Revitalization 
P R A S A  P R O J E C T I O N S  
PRASA has a master plan that considers the future demands of the island; 
however, PRASA’s representative did not specify if these demands include those 
resulting from the impact of the revitalization.  The team was not able to obtain this 
document because it has not been approved by the PRASA Board of Directors.   
P R O J E C T  T E A M  P R O J E C T I O N S  
Residential Projections 
We calculated projected wastewater removal demand of residential 
revitalization projects utilizing projected yearly increases in housing units due to 
revitalization projects.  The average housing unit in Santurce produces 300 gallons of 
wastewater daily (Adamaris Quinones, personal correspondence, 2005).  Multiplying 
the number of new housing units by the average wastewater produced daily per unit 
(300 gallons/day), we were able to estimate the residential wastewater treatment 
demand of revitalization projects, as shown cumulatively in Figure 4.41 below. 
 
(# of Units)  x (300 gal wastewater daily/unit) = Residential Wastewater Demand 
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Wastewater Removal Demand of Residential Revitalization Projects
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Figure 4.41 - Revitalization's Residential Wastewater Removal Demand 
The revitalization of Santurce will increase the demand for residential 
wastewater demand by approximately 500,000 gallons of wastewater daily.  By our 
previous calculation, San Juan is already 10.3MGD over its wastewater treatment 
capacity.  The residential demand of revitalization projects will increase the 
untreatable capacity to approximately 10.8 MGD.   
Commercial Projections 
We were not able to find a reference for average commercial wastewater 
production.  The rationale for our commercial wastewater projections is provided 
below: 
The average housing unit uses 320 gallons of water daily, and produces 300 
gallons of wastewater, thus 93.75% of water enters the wastewater system.  
Commercial clients use 0.1 gallons of water per square foot (McEldowney, 2005). 
Using the same water/wastewater ratio (93.75%) as residential clients, commercial 
clients would produce .094 gallons of wastewater per square foot.  Figure 4.42 below 
uses this rough estimate of calculating commercial wastewater production to show the 
cumulative yearly wastewater demand. 
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Wastewater Removal Demand of Commercial Revitalization Projects
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Figure 4.42 - Estimated Wastewater Treatment Demand of Commercial Revitalization Projects 
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Figure 4.43 - Cummulative Wastewater Demand of Revitalization Projects 
Figure 4.43 above shows the combined cumulative residential and commercial 
water demand of all planned revitalization projects to be 556,000 gallons daily. 
4.4.3 Strategic Planning for Santurce’s Sewage Needs 
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In PRASA’s five-year plan there are three projects to improve San Juan’s 
sewage system.  The first project, which will be completed in February of 2006, will 
improve the emergency generators for the Puerto Nuevo wastewater plant that serves 
the metro region.  The second project will eliminate the colomer pump stations and 
Condado Sanitary Sewers.  We were unable to determine how this will improve the 
system.  The last project is in the planning phases and will not be complete until 2008 
or 2009.  This project will evaluate the sewers and sanitary stations in San Juan.   
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4.5 Development Process 
The situation in Santurce involving the process by which developers and 
businesses can build or expand projects within the area is a very complicated one.  
Within the scope of our project, we focused on the processes that developers and 
businesses must go through to receive their permits with regards to the planning for 
water, sewage and electricity.  We also looked into the planning that was in place to 
provide incentives for various forms of investment and job creation to these 
developments and business expansions.  We have discussed this with many sources in 
the government and several in the private sector and have determined the current 
status of the process by which projects receive approval permits and what incentives 
are available.  These two processes are of the utmost importance to answer the 
question of whether Santurce has sufficiently planned for the infrastructural impact of 
the revitalization process.  This is because the efficiency of these two processes will 
have a large impact on the businesses, housing and other development projects that 
will continue to move into the area.  A quick and efficient permitting and incentives 
process can greatly improve the business climate of a city by limiting the start-up 
time and costs of the development projects, and this in turn will attract a vibrant and 
competitive business community, and a more affordable housing market.  On the 
other hand, an inefficient, disorganized, and arduous permitting process and 
incentives system, or lack of any incentives at all, can discourage economic 
development by raising costs for developers.  To have a smooth and efficient 
permitting and incentives process, the governmental agencies and departments need 
to be organized and timely in their approval process and have strong lines of 
communication between the developers, other agencies and themselves.  
Below is a list of the team’s key permitting and incentives process findings. 
• The permitting process of economic development projects takes a long time. 
• The main reasons for these delays are inefficient processing by departments 
during their project plan evaluation phase and bureaucratic delays, which shows 
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that the system is ill prepared to accommodate the current or future development 
projects 
• Departments consistently go over the required 30 days allocated for project 
evaluation, sometimes taking as long as 6 to 9 months because of poor planning 
and a lack of understanding of current capabilities of accommodating the new 
development. 
• Developers are unable to design their construction plans until the departments 
give them their project site and location plan approval. 
• Inter-agency organization and communication is lacking because there is no 
central control on the permitting process. 
• The discretionary process of public hearings is a long process that adds delays. 
• Agency plans often conflict and the result is inaction. 
• Permitting process is so “burdensome” that it discourages development and 
investment in the area. 
• Online permitting was proposed as an alternative to the current process at one 
time. 
• The incentives that are in place cover a wide spectrum of tax credits, abatements 
and exemptions. 
• Some informants suggest that the percentages are too generous given the fiscal 
situation of the municipality of San Juan. 
• Some developers and businessmen say that they have yet to see some of these 
incentives even issued. 
The following data are from the interviews and correspondences that we have 
had with various governmental agencies and departments, developers and 
knowledgeable members of the private sector that provide justification supporting 
these findings.  In these interviews and correspondences we asked these informants 
questions regarding the current status of the permitting and incentives process, their 
affect on the current revitalization projects, and the planning that the government has 
as to change them. 
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4.5.1 Permitting Process Findings 
From the many interviews that we have conducted we have determined that 
there are a number of different agencies involved in the permitting process for new 
developments in San Juan.   A few of the most notable agencies can be seen with their 
role in the process below in Table 4.14. 
Organization Role 
Department of Housing Plans & promotes development projects 
Department of Urbanism Plans & promotes development projects 
Environmental Protection Agency First agency that must approve project 
Municipality of San Juan Receives & distributes proposals to permitting departments 
ARPE Head permitting organization for Puerto Rico 
CET Subsidiary of ARPE that expedites process between departments 
PREPA Agency must approve project and electrical design plan 
PRASA Agency must approve project and water & sewage design plan 
Department of Transportation Agency must approve project and transportation impact plan 
Planning Board Foresees and evaluates economic development in Puerto Rico 
Treasury Department Agency that must approve developers financial situation 
Table 4.14 - Government Entities Involved with the Permitting Process and their Roles 
With regards to the permitting process, the infrastructural agencies are the 
most crucial ones because they need to know their production, transmission, 
processing, and distribution capacities to know if they can handle a new development 
before they can approve the permit.  If they are unsure about any of these aspects, 
then their approval process will be inefficient and delayed.  Getting the approval of 
these infrastructural agencies is also important because a designer must wait for these 
agencies to return a design plan for their respective utility before they can complete 
their final building design since they don’t know the different agencies requirements 
and recommendations. 
Within our study area of Santurce, we found that there is a organization called 
CET, Centro Expreso de Trámite or Center for Express Evaluation of Projects, that 
the Department of Housing tells us is a division of ARPE, Administración de 
Reglamentos y Permisos or the Regulation and Permit Administration, and that it is 
the express permit center that acts as a coordinator to help builders communicate with 
all the other agencies that must approve the building plans. It was created to reduce 
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the time it took to evaluate projects, but they tell us it is not very systematic, so it 
does not work as well as intended.9  When we asked Mr. John Blakeman, the assistant 
to the Puerto Rican Senator Pedro Rossello, about the status of the permitting process 
in Santurce he told us that CET is getting better but still has too many offices or 
departments to deal with.10   
The Department of Urbanism told us that the steps that businesses and 
developers go through to get a permit are complicated.11  From communication with 
the Department of Housing, we learned that the permitting process is the same for 
both new developers and current businesses that wish to expand.12  From our 
discussions with the various departments and agencies that are involved in the 
permitting process we have determined that it proceeds according to the following 
steps:13  
• Once the developer has chosen the site of their project and completed the 
preliminary project plan, they must submit their project site and location plans 
to the federal Environmental Protection Agency (EPA). 
• If the EPA approves of the project site and the location plans with regards to 
environmental safety, then they pass the proposal to the Municipality of San 
Juan who determines if the project meets the Municipality’s goals for the area 
and if it is compliant with its regulations and standards, this phase is called 
anteproyecto.  If the Municipality of San Juan approves of the project site and 
the location plans, then they pass the proposal off to CET/ARPE. 
• CET/ARPE distributes the approved project site and location plans to the 
various departments and agencies to evaluate the plans at the same time, 
independently.  These include PREPA, PRASA, the Department of 
                                                 
 
9 Liza Fernández, Department of Housing, personal interview, April 13, 2005 
10 John Blakeman, Senator Rosello’s Office, personal interview, April 19, 2005 
11 Mónica Rivera-Camacho, Department of Urbanism, personal interview, April 21, 2005 
12 Liza Fernández, Department of Housing, personal communication, April 20, 2005 
13 Abner Anazagasty-Medina, PREPA, personal communication, April 26, 2005 
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Transportation, Treasury Department, Planning Board and others, as many as 
12-18 agencies14. 
• The developers have to pay each agency a large fee to conduct an Impact 
Study of their project to evaluate how the project will affect the area and what 
their requirements are.  As an example, PREPA has a very systematic 
procedure for approving the electrical design plans of projects.  First it 
requires a letter explaining the goals of the project and its total estimated 
electrical load.  Then they visit the site and determine if the existing electrical 
facilities can serve the project.  PREPA then sends the evaluation to the 
project designer with all the requirements they must meet.  Once all the 
necessary agencies have returned their evaluations to CET/ARPE, the 
development designer is issued a preliminary permit to begin their 
construction plans. 
• Once the development designer has completed their construction plans they 
return to CET/ARPE who distributes the plans to all the necessary agencies to 
check if they meet the agencies’ evaluations.  Upon approval by all the 
agencies, the development designer is given a permit to allow them to begin 
construction.  Then the developer has to use a subcontractor to lay the lines 
and to the connection points offered by PREPA and the other agencies. 
• Upon completion of construction, the developer must request a use permit 
from the Municipality of San Juan who must determine if the building is safe 
and ready for use, and, once received, the developer can begin using the 
building. 
4.5.2 Permitting Process Problems 
From talking with our various sources in the government and with 
revitalization developers, we have determined that some of the largest problems with 
the permitting process involve developers and businesses attempting to obtain new 
                                                 
 
14 Carlos Lopez, Ciudadela Developer, personal communication, April 29, 2005 
  Page 101 
construction approval from infrastructural agencies.  The Department of Housing tells 
us that the main problem with this process is time.  Many of the involved agencies 
and departments take too long to conduct their evaluations, which cause a chain of 
delays all through the permitting process.  Santurce already has a policy plan 
regarding the Department of Housing’s promoted revitalization projects that must be 
followed by all of these developments called the Declaracion de Impacto Ambiental.  
This document outlines the impacts that the revitalization projects would have on 
Santurce in a variety of aspects.  Carlos Lopez tells us that the DIA having to work 
with it is ‘very complicated’ and that it accomplishes its goal of ‘Assisting Puerto 
Rico’s Planning Board to assess the viability of the revitalization projects.’15  
However, some of these projects that were approved by the Department of Housing 
are being held up in the permitting process by delays in the evaluation phase of the 
various agencies.  Each agency has 30 days to file an evaluation with regards to each 
project. Therefore, the process should not take more than two months, from the initial 
evaluations by the EPA and the Municipality of San Juan, to evaluation by individual 
agencies coordinated by CET/ARPE.  In reality, it takes six to nine months, on 
average, with some extreme examples taking as long as one to two years.  For 
example, the Department of Housing has a private project that they have endorsed in 
Santurce that has been waiting for approval from PRASA for nineteen months and 
they still do not have an answer.  The existence of delays within the permitting 
process greatly slows the project since the developers cannot work on construction 
plans without knowing the requirements from these agencies.  Delays such as these 
are preventing several of the current revitalization projects that were endorsed by the 
Department of Housing, which shows that parts of the permitting process, 
infrastructure and planning are ill prepared to accommodate future developments in 
the area.  These delays can be caused by a number of problems in the permitting 
process.  Most happen during the individual agencies’ evaluation phase because they 
do not have the necessary information to evaluate their own capabilities of 
                                                 
 
15 Carlos Lopez, Ciudadela Developer, personal communication, April 29, 2005 
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accommodating the project.  In addition, they are limited by old, unreliable 
infrastructure or even political complications.16  The developer of Ciudadela, Carlos 
Lopez, who has been a developer in the area for 25 years, tells us that the problem 
with these agencies, specifically the ones in charge of infrastructure, is that “the trend 
of these agencies is to react, rather than to plan.”  Also the agencies involved in 
approving permits for these developments don’t communicate and often their 
requirements are inconsistent and even contradictory.  He told us that PREPA is 
better than PRASA with regards to timely and efficient project approval, but that they 
both have problems and in his many years of dealing with them he has had to simply 
“get use to it.”17  These two sources gave us credible, insightful information that 
brought to light the real problem of the permitting process in conjunction with the 
governments planning and readiness.  They showed us that there are serious problems 
with these infrastructural agency’s capacity and readiness to accommodate current 
and future revitalization projects. 
The Department of Urbanism described the permitting process as “ridiculous,” 
stating that no one agency has the “controlling hand.”  Ms. Mónica Rivera-Camacho, 
the Assistant to the Director of the Department of Urbanism, stated that there are 
about ten autonomous departments and agencies that developers need to deal with 
regarding permitting on the municipal level.  They feel that the process needs to be 
simplified, by reorganizing the agencies’ permitting processes and by better 
understanding their capacity to accommodate new developments. The Department of 
Urbanism went on to say that the current permitting department is in the process of 
changing from state to municipality based control, which would explain the delays to 
a certain extent during the transition.18  Mr. John Blakeman also commented on this 
situation when he mentioned how ARPE is the permit administration of the state and 
                                                 
 
16 Liza Fernández, Department of Housing, personal interview, April 13, 2005 
17 Carlos Lopez, Ciudadela Developer, personal communication, April 29, 2005 
18 Mónica Rivera-Camacho, Department of Urbanism, personal interview, April 21, 2005 
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how it was relinquishing some levels of authority to the Municipality.  He informed 
us that ARPE and CET oversee all permitting within the Municipality of San Juan.19 
Roberto Alsina Miranda, a representative from ARPE, informed us of another 
problem with the permitting process.  If a proposed building has more than 40,000 sq. 
ft. of commercial space or 40 housing units, then they need to go before the Planning 
Board to have a public hearing.  The representative suggests that this public 
discretionary process takes too long and that raising the minimum requirements of the 
public hearing would help reduce the time spent on this preliminary phase.20 
Another problem that the Department of Housing pointed out is with the 
Department of Transportation regarding the Tren Urbano.  The Department of 
Transportation’s policy is that projects should not develop public or private parking 
since it will not offer any incentive for the population to use the train since they can 
drive there and park instead. The Department of Transportation is one of the 
government entities that need to endorse any development project in the area, and, 
according to the Department of Housing, they do not want to approve any of the 
Department of Housing’s projects because they have extra parking.  The Department 
of Housing feels that what the Department of Transportation is not considering is that 
there is a serious parking deficit in the area as well as the fact that the Tren Urbano 
will not reach central Santurce in the next ten years. That phase of the project, the 
Department of Housing says, will not get beyond the planning stages until they finish 
two other extensions to Carolina and Caguas.  This is an example of an inter-agency 
problem where one department’s interests conflict with another’s; such conflicts may 
result in planned projects being delayed, prevented or inadequately planned for.21   
Another example of how agencies take an excessive amount of time for 
approving projects would be how Mr. John Blakeman mentioned how the Treasury 
Department, or the revenue department of Puerto Rico, must research the developer’s 
                                                 
 
19 John Blakeman, Senator Rosello’s Office, personal interview, April 19, 2005 
20 Roberto Alsina Miranda, ARPE, personal interview, April 21, 2005 
21 Liza Fernández, Department of Housing, personal interview, April 13, 2005 
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tax statements from the previous five years.  Mr. Blakeman noted this part of the 
process as being one of the bigger time problems and suggested that it be changed.22 
In our meeting with the power authority PREPA, they told us that developers 
must coordinate their project proposal with the various authorities, in this case 
PREPA.  They have to submit an electrical design master plan that needs to be 
approved.  After it is approved, PREPA will give the developer the connection point.  
If the area does not have the capacity to support the load of electricity that needs to go 
to the building, PREPA, or PRASA in the case of water and sewage, will improve the 
infrastructure, but the agencies can either charge a large fee to conduct the installation 
of the necessary new infrastructure for the development project or, if it is more 
economical, they will have the developer refurbish their own infrastructure under the 
agency’s guidance, and they told us that it oftentimes gets done faster when the 
developer does it themselves.23 
The water authority, PRASA, has had trouble dealing and communicating 
with developers, but they tell us that they are in the process of improving their 
relationships with developers and designers and beginning to get their help with the 
revitalization efforts.  The results are an improved and more efficient process when 
the two groups work more closely together.  The current plan for improving their 
relationship with the private sector is the creation of a division of within PRASA 
called Public-Private Projects, which receives proposals from developers, approves 
projects, and evaluates them. By having better contact with developers and designers, 
PRASA hopes that the designers will have an easier time meeting the agency’s 
evaluation so that the building can be approved sooner.  A Declaracion de Impacto 
Ambiental from the Municipality for each specific project is also sent along with 
project specifications from the developer.24 
In the Senator Rosello’s most recent campaign, Mr. John Blakeman told us, he 
had suggested that all permitting for economic development be put online to decrease 
                                                 
 
22 John Blakeman, Senator Rosello’s Office, personal interview, April 19, 2005 
23 Abner Anazagasty-Medina, PREPA, personal interview, April 19, 2005 
24 Ruben Vega, PRASA, personal interview, April 11, 2005 
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processing time. However, this project was never implemented and he has not heard 
any word of reviving it.25 
4.5.3 Incentives Results 
With regards to the incentives offered to new developments and the expansion 
of businesses within our study area of Santurce, we found that there is a Puerto Rican 
law that outlines and implements various incentives.  
The Department of Housing told us that Law 212, which was enacted in 
August 2001 for the rehabilitation of urban centers, offers incentives for developers 
with regards to all improvements and new investment in urban centers.  This law 
includes incentives related to developers making investments on improving the 
infrastructure that their project needs and affects.  Generally, they make the developer 
exempt from fees and other costs resulting from their project.26 
The Department of Urbanism told us that Law 212 provides tax credits 
assigned to new development, renewal and new commercial activities.  For 
development projects, 75% of the capital investment is returned as a tax credit that 
they can deduct from their future municipal taxes.  The Municipality also offers tax 
exemptions on property taxes for up to 5 years.  They told us that there are some 
incentives that are offered based on location as well as the type of project that it is.  
Ms. Mónica Rivera-Camacho, a representative from the Department of Urbanism, 
noted that case-by-case incentives are available, and that it really depends on the 
project.  She went on to say that Law 212, specifically the Urban Center 
Revitalization amendment, is applicable to San Juan.27  In a member of ARPE’s 
opinion, the percentages that the incentives offer need to be reduced to help the 
Municipality’s revenue situation, but they should not be eliminated.  He feels that the 
tax credit incentives are “overkill” because it offers too much incentive.28 
                                                 
 
25 John Blakeman, Senator Rosello’s Office, personal interview, April 19, 2005 
26 Liza Fernández, Department of Housing, personal interview, April 13, 2005 
27 Mónica Rivera-Camacho, Department of Urbanism, personal interview, April 21, 2005 
28 Roberto Alsina Miranda, ARPE, personal interview, April 21, 2005 
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The legal counsel of FirstBank translated Law 212 and told us that it 
establishes tax benefits to businesses in urban areas in need of revitalization.  She told 
us that anyone who starts a project in an area in need of revitalization and wants to 
receive the tax benefits must submit a proposal to the Municipality. Once the project 
is completed and the Municipality has certified their proposal for the specified 
incentives then that is when they can begin receiving the benefits.  Some of the 
specific incentives that this law establishes are: 
 
New Jobs Reimbursed 5% of the total expense incurred by hiring a new 
employee each year for 5 years; each new job cannot eliminate 
an existing one and it must be full time and extend for more 
than 6 months per year. 
Move Jobs Reimbursed 15% of payroll expenses if a company moves a job 
to Santurce 
 
Parking Lots 10% deduction of the net income from the parking lot from the 
businesses municipal taxes 
 
Bank Loans 100% deduction of the interest accrued from loans to 
revitalization-minded companies and organizations 
 
Tariffs Deduction of the 6.6% importation tariff for businesses in the 
urban area that expand operations, make permanent physical 
improvements to their building.  This applies to all products. 
 
Capital 75% of the capital investment is returned as a tax credit 
Investment29 
 
                                                 
 
29 Laura Escalante, FirstBank, personal communication, April 2005 
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In our meeting with Rafael and Leonardo Cordero they told us that the 
government must give incentives for Santurce to grow, yet Leonardo told us that 
given the current fiscal crisis within the government, it makes this virtually 
impossible and they haven’t seen these proposed incentives actually issued.30 
Carlos Lopez, the developer of Ciudadela and several other revitalization 
projects in Santurce, told us that he has never received any incentives in any of his 
projects.  This is partially because he felt that the process was “too burdensome” and 
not worth going through the process.  He also told us that with the financial crunch 
that San Juan is experiencing they might not even grant any of the incentives outlined 
in Law 212.31 
From the information we have gathered with regards to the available 
incentives involved in Puerto Rican Law 212 of August 2001, we have found that 
there are ample tax incentives, provided by the government to encourage economic 
development.  These incentives seem to cover a very large spectrum and the 
percentages of each one, in the opinion of several of our informants, is quite generous 
given the current fiscal situation of the Municipality of San Juan.  The interesting 
thing about what we’ve found is that when we talked to several members of the 
private sector, they had told us that they had seen very few if any of these incentives 
actually granted to developers and businesses.  Some of the reasons for this that we 
have heard have been due to the financial situation that San Juan is currently 
experiencing and that the process by which these developers and businesses must 
apply for these incentives is too complicated and costly.  So although the government 
has done a good job planning to offer ample incentives, their readiness to 
accommodate these developers and businesses seems to be lacking because of 
developers being discouraged from applying for these incentives and how many of 
these incentives are not even granted. 
 
                                                 
 
30 Rafael and Leonardo Cordero, personal interview, April 1, 2005 
31 Carlos Lopez, Ciudadela Developer, personal communication, April 29, 2005 
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5.1 General Conclusions 
This project was intended to help the community understand how effectively 
several infrastructural government agencies have strategically planned to 
accommodate expected demographic and population changes that are projected to 
result from the revitalization of the area.  In general, the team has concluded that 
governmental agencies have not adequately planned for changes that are projected to 
result from the revitalization of Santurce. 
In our evaluation of the energy system, we have determined that the electric 
system in Santurce is the strongest component of the district’s infrastructure.  The 
energy capacity of Puerto Rico strongly outpaces corresponding demand, and 
although the transmission and distribution system is a concern, PREPA has several 
projects planned to improve this service within the study area.  PREPA 
has planned several projects that are addressing the current demands of 
the district.  Unlike the other agencies with whom we corresponded, 
PREPA is also planning projects that will meet the future demands of 
Santurce and the greater San Juan area.  Instead of reacting to needs as 
they arise, PREPA has forecasted future needs and demonstrated 
foresight in its management of the power system.  This prudence on 
the part of the electric authority will prove beneficial to encouraging economic 
development within the study area. 
The team does have concerns with PREPA’s future energy usage projections 
as they seem overly optimistic in regards to yearly energy usage per client.  Puerto 
Rico’s interconnected power system relies almost entirely on fossil fuels.  For this 
reason, the team also notes that as energy prices continue to rise, PREPA should 
seriously investigate diversifying its power generation capacity to include renewable 
sources.  While PREPA has been presented with a proposal to add renewable energy 
to its production capacity, the concept has not gained significant momentum.   
We were limited in our evaluation of the water system since PRASA was not 
able to provide their strategic plan.  In the absence of access to this document, we 
Prudence on the part 
of the electric 
authority will prove 
beneficial to 
encouraging 
economic 
development within 
the study area. 
  Page 110 
were restricted to correspondence with PRASA representatives and other outside 
sources in our evaluation of the water system.  While the water system should be able 
to accommodate the revitalization of Santurce in the immediate future, the system 
will encounter significant challenges over the next half century.  PRASA has not 
shown the same level foresight in its planning of the metro water system as PREPA 
has in the planning of the electric system.  While PRASA does have a plan to increase 
its metro water treatment capacity by 20MGD, this is the only segment of the water 
system in which we have seen PRASA demonstrate preemptive strategic planning.  
By our calculation, PRASA’s metro water treatment facilities are currently operating 
at 94% of capacity.   
Metro reservoirs are losing capacity at a dangerously rapid rate and PRASA 
has not provided us with any plan to combat this problem.  PRASA has also not 
provided us with information regarding plans to improve the capacity of metro water 
reserve holding tanks, an issue Ondeo noted in 2003.  In April of 2004, Carl-Axel 
Soderberg Chief of the EPA’s Caribbean office, noted that PRASA implemented no 
form of preventative maintenance, and that authority was ordered to 
create implement a plan to address this (McPhaul, 2004).  Over a year 
later, PRASA has yet to complete or begin implementation of this plan 
(Adamaris Quinones, personal correspondence, 2005).  PRASA has 
faced a multitude of issues and will continue to have problems with the 
water system in the foreseeable future.  The team wholeheartedly 
concurs the opinion of a former PRASA administrator that the state of 
the water system “should be of concern to the general public because if the problem is 
not fixed, Puerto Rico is gambling with the future of its economic development.”  The 
water system will be a substantial obstacle to supporting economic development and 
quality of life improvements within the study area. 
The wastewater treatment system, also managed by PRASA, will prove to be 
the most significant infrastructural hurdle to the successful revitalization of Santurce.  
PRASA has not presented the team with any evidence of planning to increase water 
treatment capacity in the metro region.  PRASA currently operates on a “301(h) 
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waiver from the EPA in order to continue pumping water treated by primary methods 
from plants that discharge waste into the ocean” (McPhaul, 2004).  The waiver 
allowing it to bypass secondary treatment of wastewater is not an effective long-term 
solution to the problem of wastewater treatment.  By out 
calculations, the sewage system is already operating over capacity, 
and the demand for wastewater treatment will only increase as 
revitalization projects come online.  The San Juan Star has 
documented citizen outrage over spewing raw sewage into at 
Condado Beach (Mess of the Week, 2005).  Flooded storm drains 
and raw-sewage overflow are constant reminders of the unsatisfactory wastewater 
treatment system that will undoubtedly obstruct the successful revitalization of 
Santurce. 
In addition to the importance of the water, sewage, and electric system in 
Santurce, the transportation infrastructure will pose a significant obstacle to the 
successful revitalization of Santurce.  The scope of this study did not allow the team 
to conduct an in-depth analysis of the transportation system; 
however, we were able to meet with executives at the Department of 
Transportation and the Metropolitan Bus Authority.  These 
departments were unable to provide us with any substantial evidence 
of planning for the impacts of Santurce’s revitalization.  While 
studies have been done on various components of the transportation 
system in San Juan, there are currently no plans to accommodate the changing 
transportation needs of the area.  Transportation is fundamental to sustaining 
economic development thus building community vitality and improving the quality of 
life.  For these reasons and others, comprehensive planning of transportation systems 
is a critical component to successful community revitalization efforts.  We have 
found no evidence that this has been done for in the study area. 
Our team also has concerns about the process by which economic 
development planning is handled by the government and various infrastructural 
agencies, namely with the permitting and incentives process.  Through 
Flooded storm drains 
and raw-sewage overflow 
are reminders of the 
grossly substandard 
wastewater treatment 
system that will 
undoubtedly obstruct 
Santurce’s Revitalization 
Transportation 
infrastructure will also 
pose a significant 
obstacle, as we are 
unaware of any plans to 
accommodate the 
changing transportation 
needs of Santurce. 
  Page 112 
correspondence with the Department of Housing, the commonwealth permitting 
department, and a developer we have determined that the current process is fraught 
with delays, disorganization, and inefficiencies.  A developer with 
many years of experience in Santurce told us that the current 
permitting process discourages economic development because it 
takes an exorbitant amount of time and it raises costs that limit 
businesses from expanding and obstruct developers being able to 
afford to enter the area.  Much of this problem is due to the 
individual agencies that must approve these development plans.  There are more than 
ten agencies that every development and expansion project must receive approval 
from before they can begin construction.  Every agency and private sector informant 
has told us that there are serious problems with the government’s capacity to evaluate 
economic development projects in the area and this illustrates the system is ill-
prepared to accommodate the current or future development projects. 
There are also serious troubles with the incentives that are being offered to 
expand economic development to Santurce.  There is a law in place that offers ample 
performance-based incentives to a wide variety of development-types; however, from 
correspondence with developers and business owners they have seen few of these 
incentives actually granted.  The developer also told us that he has never even applied 
for incentives because of the arduous process that it would involve (Carlos Lopez, 
personal correspondence, 2005).  Until the government can fix this process and 
recover from its current fiscal problems, the revitalization of Santurce will proceed at 
a slower than anticipated rate. 
The planning for the impacts of Santurce’s revitalization has been stronger in 
some areas and weaker in others.  While PREPA has provided details of its master 
plan, and we know that PRASA’s is in the final stages, the team calls attention to the 
ability to fund these improvements.  Government agencies have maxed out their debt 
allowance and from fiscal year 1992 through 2004, the balance of their debt rose 250 
percent while corresponding income rose only 52 percent.  Budgetary problems have 
consistently hampered PRASA’s and PREPA’s ability to improve the island’s 
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infrastructure substantially (Crescioni, 2005).  If either of these corporations is unable 
to secure funding for projects planned to improve Santurce’s infrastructure, a 
reevaluation of strategic planning would need to be conducted.   
The revitalization of Santurce will lead to changes in the population and 
demographics of the study area.  The expensive and exclusive projects being 
developed will attract wealthier residents and consumers into the study area.  In order 
for the revitalization efforts to reach their full potential, the district must be able to 
accommodate the demands of residents and businesses.  Assuredly, the wealthier 
community members who will inhabit the area in the next four years will demand a 
higher level of service than currently provided.  If Santurce is to become the 
metropolitan center planners envision, the areas of this study must be addressed along 
with other overall community needs such as transportation, safety, education, leisure 
activity, and the environment. 
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5.2 Specific Infrastructure Conclusions 
5.2.1 Energy Conclusions 
PREPA has sufficient energy generation capacity to accommodate the 
revitalization of Santurce.  
The electric system in Puerto Rico is interconnected, allowing power 
generated at any of the system’s plants to be transmitted to anywhere on the island; 
therefore, the capacity of individual plants is irrelevant in our analysis of Santurce’s 
power needs.  The capacity of Puerto Rico’s power system has consistently exceeded 
the maximum demand of the island and projections provided by PREPA indicate that 
the supply will continue to exceed island-wide demand through 2012.  Puerto Rico 
currently uses only 60% of its total energy capacity, considerably outpacing stateside 
systems (Lebenthal, 2003).  Although PREPA has not calculated the power needs of 
Santurce specifically, projections for the municipality of San Juan account for the 
future needs of Santurce.  Based upon these findings, the team has concluded that 
PREPA has sufficient energy generation.  Refer to Figure 5.31 for PREPA’s projected 
power demand vs. power capacity. 
PREPA has the transmission line and substation capacity to serve the study area. 
PREPA has several energy distribution projects planned that will increase 
capacity to connect new loads and improve reliability in Santurce by improving the 
electricity transmission system.  PREPA has considered the future needs of San Juan, 
including Santurce, when projecting energy demands and has implemented projects to 
ensure the transmission system will amply serve the region.   
The four 22.4 mVA transmission substations that serve Santurce are essential 
in serving the energy demands of the Santurce area.  Of the 89.6mVA total capacity 
of the substations that serve Santurce, 50mVA is still available for the zone.  Clearly, 
the transforming capacity of the district is sufficient as the zone is using less than half 
of its substation capacity.  There are two more 22.4 mVA substations planned which 
will also serve parts of the study area.   
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PREPA has not shown comprehensive planning for aerial-line distribution system 
improvements 
PREPA stated that their electric problems are mainly due to problems with the 
distribution system, notably old lines and old electric feeders.  Power lines are the 
oldest portion of Puerto Rico’s energy infrastructure and weather conditions, 
including wind and rain, cause problems as old lines trip the system causing outages.  
According to PREPA, their response time to this type of outage is prompt, and these 
problems are fixed within a few hours.  Despite PREPA’s quick response to outages 
and planning to move segments of the system underground, a 2-hour electric outage 
in a central business district would cause significant losses for the businesses in the 
area.  Efficient and reliable infrastructure is essential to the success of urban 
corridors.  If the majority of aerial line problems are not corrected, Santurce could 
face challenges to stimulate economic development and improve overall quality of 
life in the district. 
PREPA’s projections do not account for realistic yearly increases in energy 
demand per client. 
Since 2002, San Juan power clients have increased their individual power 
usage between 2.2 and 2.6% yearly.  Considering residential clients only, usage has 
increased 4.9% over that past 2 years.  PREPA’s 5-year plan accounts for yearly 
increases in per client residential energy usage, but over the next 5 years, PREPA has 
projected a total increase in residential power usage of 4.4%.  The team is unaware of 
the assumptions upon which PREPA’s projections were based, but our analysis 
questions how realistic the projections will prove to be.  PREPA used these 
projections to create the agency’s 5-year plan.  If the projections prove unrealistic and 
per person energy usage continues to increase at a rate similar to that of the last two 
years (4.9%), PREPA will likely need to revisit its original projections and the 
priority of energy improvement projects.  
5.2.2 Water Conclusions 
Current metro water supplies may not be able to support the area 
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The metro reservoir capacity is decreasing yearly due to sediment infilling.  
Water storage capacity of metro reservoirs will be a significant problem in the future 
if the sediment infilling issue is not resolved soon.  If action to slow sediment infilling 
is not taken, San Juan will lose a large capacity of its water supply.  An inadequate 
water supply will hamper economic development within the study area. 
PRASA has not demonstrated effective planning and implementation 
PRASA was not able to provide us with their 5-year plan because it has yet to 
be approved by the PRASA Board of Directors.  The team questions how long the 
plan has been awaiting approval and how long it will be before PRASA publicizes its 
plans to improve water service in San Juan and Puerto Rico.  PRASA’s lack of 
effective planning is evidenced the authority’s inability to maintain accurate records.  
Insufficient planning also provides an explanation to why the water infrastructure for 
San Juan has close to 100 more pumps and tanks than similarly sized cities.  PRASA 
has yet to implement a strategy to fix problems that lead to the loss of close to 50% of 
water in the system.  The authority has consistently listed placed fixing leaks as one 
of its priorities, but whether run by Ondeo or the government, the leaks have never 
been fixed (McPhaul, 2004).   
Water holding tanks are not sufficient for the metro area 
Puerto Rico’s holding tanks do not conform to industry capacity standards.  
Holding tanks that store excess potable water normally have capacity to store enough 
water to serve 24 hours of demand in their respective area.  As of 2003, the tanks that 
serve San Juan had a two-hour capacity.  The two-hour capacity does not allow for 
enough back-up supply for technicians to identify and correct problems with the 
system as needed.  If the holding tanks are not able to provide reserve water to the 
study area, economic development in the area will suffer and the quality of life in 
Santurce will be hindered. 
5.2.3 Sewage Conclusions 
PRASA cannot meet the wastewater treatment needs of San Juan. 
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The Puerto Nuevo plant that serves San Juan has a capacity to treat 72 MGD 
of wastewater.  By our calculation, the current wastewater treatment demand in San 
Juan is to treat 82.3 MGD of wastewater.  Since PRASA is unable to handle San 
Juan’s current wastewater treatment demand, when new citizens move into Santurce, 
the already large wastewater treatment problem will grow even larger. 
PRASA has not sufficiently planned for the wasterwater treatment needs of 
Santurce 
There are three projects currently planned that will impact Santurce’s 
wastewater treatment system.  These improvements will improve the reliability of the 
current system by installing a backup generator at Puerto Nuevo and removing a 
sanitary sewer in Condado.  PRASA has also commissioned a study of sanitary 
sewers to be completed in 2009.  None of the projects PRASA has planned will 
increase the wastewater treatment of San Juan or Santurce, and a study marked for 
completion in 2009 will not increase that capacity either.  PRASA has no significant 
plans we are aware of to increase capacity of its deteriorating wastewater treatment 
system. 
PRASA’s sewage pumps are not efficiently serving San Juan 
PRASA’s wastewater treatment system should have been evaluated in 2001 
when they were first penalized for “frequent discharges of sewage and industrial 
wastewater from a manhole cover located in the parking lot of a local business in 
Puerto Nuevo” (EPA, 2001).  Instead of  being forced to pay millions in fines for 
regulation violations,  PRASA should voluntarily invested millions into fixing 
problems at the island’s sewage plants.  
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5.3 Development Process Conclusions 
Through our data collection process and interpretation of data, we have 
determined that there are gaps between Santurce’s future needs and planning to meet 
those needs in the areas of their permitting process and incentives system. These gaps 
may significantly affect the continued economic development of this region.  
5.3.1 Permitting Process Conclusions 
The situation in Santurce involving the process by which developers and 
businesses can build or expand projects within the area is too complicated.  Every 
source in the government and several in the private sector that we have talked with 
regarding the permitting process for business and development projects have felt 
strongly that the current status of the process is inefficient, unorganized, and arduous.  
This discourages economic development because it raises costs that limit the 
developments that can afford to enter the area. 
Because it is changing so quickly, Santurce needs to be able to accommodate 
the economic development planning regarding the developers that want to invest in 
projects in this region.  To do this they need a quick and efficient permitting process 
that can evaluate projects in a minimal amount of time.  This makes the region more 
attractive and provides its residents with a more competitive services and housing 
market by reducing start-up costs incurred by an otherwise long and costly process.   
As explained in our background research, by centralizing the permitting 
process, companies have to negotiate with fewer agencies; otherwise delays may 
occur, which raises the cost of relocation and might repel businesses.  By setting a 
deadline for the permits to be either approved or denied, wasted time might be 
eliminated or reduced (Florida Public Law, 1999).  One-stop permitting is a very 
successful means of attracting businesses because they will save valuable time and 
money rather than wrestling with an inefficient system elsewhere. 
Therefore, we feel that the best course of action in expediting the permitting 
process within Santurce to help streamline the revitalization process and best serve 
the people is to create just such a One-Stop Permitting Center.  By consolidating the 
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ten or more autonomous departments and the two permitting departments that are 
currently operating in the San Juan area, SET and ARPE, the amount of time that it 
will take businesses and development projects to receive master plan and construction 
permits will be greatly reduced.  By appointing a ‘high-level staff member’ as the 
Florida Law suggests from within each relevant department, the inter-agency 
communication and planning will work much better than the current system.  This 
type of system will also be more apt to adhere to the overall vision of how the city 
wishes to develop.  In contrast to the six to nine months that the permitting process 
now, under the One-Stop Permitting Center, it will not take more than 60 days.  This 
is primarily due to the consolidation of all agencies’ permit evaluation processes, but 
also because they would have more accountability as they would have to report their 
progress to the Municipality over the course of the 60 days. 
Setting up such a program should not be too expensive. For example, the State 
of Florida budgeted $100,000 to establish its OSPC.  If this new process does 
encourage more businesses to expand and enter the area and development projects to 
be constructed than it will undoubtedly pay for itself in a short while.  This is why 
creating a One-Stop Permitting Center for San Juan would be a great benefit for the 
people and the revitalization process in Santurce. 
5.3.2 Incentives System Conclusions 
The system of incentives that the Municipality of San Juan offers, in our 
opinion, covers a very wide spectrum of tax credits, abatements and exemptions at 
very attractive percentages, in accordance with Law 212 of August 2001.  There is, 
however, currently a large fiscal problem in San Juan, and it may be “overkill” to 
provide large incentives such as exempting businesses from paying property taxes for 
five years and reimbursing developments 75% of their capital investment. In this, we 
concur with the opinions of some of the experts we interviewed. This is because 
incentives need to be weighed in terms of the costs and benefits for both monetary 
and social returns to the Municipality, and some feel that these costs and benefits 
need to be reevaluated. 
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Incentives are an important part of economic development because they 
usually are a very large factor in the decision process of businesses that are looking 
for a location for new development; this is because they have a big effect on the local 
business climate.  However, these incentives may be taking much needed money out 
of the Municipality’s budget that could be used for other potentially more important 
issues.  Our team agrees with our informants that incentives are a critical and useful 
way of promoting economic development and growth, but not at the expense of other 
equally or more important programs. 
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5.4 Recommendations 
PREPA should develop a plan to replace all deteriorating aerial power lines 
PREPA stated that their electric problems are mainly due to problems with the 
distribution system.  Power lines are the oldest portion of Puerto Rico’s energy 
infrastructure and weather conditions including wind and rain cause problems as old 
lines trip the system causing outages.  On an island that is often affected by severe 
tropical weather systems, outages often occur as a result of distribution failures with 
the aerial power lines.  PREPA has not developed plans to rectify all of these 
problems and they should address this issue in the future, especially in Santurce 
where businesses will lose money if power is lost. 
PRASA must develop better overall planning 
The findings and conclusions show that the strategic planning at PRASA is 
not getting the job done.  As of 2003, the planning system that was in place was 
designed for use in 1983.  The unnecessary complexity of the system further 
illustrates that projects are not planned effectively.  The sewage system is already 
inadequate for the amount of people who are presently living in Santurce and the 
pumps are spewing untreated sewage into the environment.  Both the water and 
sewage systems are aging and need to be better maintained or replaced, and before 
doing so PRASA needs to perform a thorough and complete assessment of their entire 
aqueduct and sewage system.  This plan should address what are found to be the most 
significant problems and bring the system into compliance with all local, 
commonwealth, and federal regulations.  Any PRASA plan should provide a realistic 
goal and plan for reducing the current amount of water lost through leaks, incorrect 
billing, and illegal hookups.   
The community should be educated on water-saving techniques and practices 
Both water and sewage systems in Santurce can benefit greatly from water 
efficient utilities such as shower-heads, faucets and toilets.  Less water being used 
daily translates into less stress on the sewage system.  Water efficient shower heads 
can be built in new residential buildings or installed in old residential buildings.  
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Common shower heads use seven gallons of water per minute.  Newer water efficient 
shower heads would use no more than two and a half gallons of water per minute.  
This helps to save an average of 871.7678 gallons of water per person per year (North 
Carolina Department of Environment and Natural Resources, 1998).  However, flow 
restrictors are not a good idea for Santurce to use because there is currently an issue 
with water pressure. 
Faucets are used more frequently than shower heads and can be even more  
useful.  Faucets are used in a variety of places including residential and commercial 
buildings. Normal faucet flow ranges from three to five gallons per minute.  Any 
faucets installed after January 1, 1994, are required to consume no more than two and 
one-half gallons per minute at 80psi of pressure.  Installing a water efficient faucet 
saves 4% of water per faucet per year (American Water Works Association, 2002).  
Once again, other options such as adjust flow valves of faucet and installing flow 
regulators are not as good of an idea as replace faucets because of the low water 
pressure.   
The most significant water-saver for buildings in Santurce would be the 
addition of water efficient toilets.  Americans consume 4.8 billion gallons of water a 
day flushing toilets.  In a commercial business setting, 1/3 of all water used is from 
flushing toilets (Brown, 2005).  Shown in the table below, there are three different 
manufacturing years for toilets: before 1977, 1977 to 1990 and after 1990.  The 
amount of water used per day in each of these systems decreases greatly relative to 
the when it was produced.  The table shows that toilets manufactured after 1990 
usethe same amount of water per flush.  Using a small amount of water per flush will 
make a large difference in the  Santurce’s future water demand. 
Years Manufactured Gravity Tank Style Flush Valve Style 
Pre-1977 5.0-7.0 gallons per flush (gpf) 4.5-5.0 gpf 
1977- mid 1990’s 3.5 (some 5.0 gpf) 3.5 gpf 
After 1990’s 1.6 gpf maximum 1.6 gpf maximum 
Table 5.1 - Water Use of Toilets by Era Made 
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Below is a table from the 1998 North Carolina DENR showing how using a 
newer water saving toilet can save vast amounts of water per day.  Water in toilets 
can be reduced by using 
displacement devices.  These 
devices displace some of the 
water that would be used per 
flush.  This, in turn, reduces flow 
by 0.75 gallons per flush.  An 
option such as this is a dual flush 
adaptor.  This saves between 0.6 
to 1.2 gallons per flush by using a certain 
amount of water depending on what type of waste is placed in the toilet.  
Water efficient fixtures use less water and therefore save water for later use.  
If a plan to use water efficient fixtures was implemented in the new buildings being 
constructed in Santurce, it would save a large quantity of water.  Using less water also 
translates into lower water bills.  A detailed table of fixtures that use water and their 
efficiencies from the North Carolina DENR is listed found on the next page.  
Greywater should be considered as a water alternative in some cases 
Wastewater is classified as either black or grey.  Black wastewater is the water 
that comes from toilets and garbage disposals.  The second type of wastewater is 
called grey water.  Grey water is wastewater that comes from washing machines, 
shower water, sink water and other cleaner practices.  Grey water can be treated by an 
on-site domestic grey water treatment system.  A domestic grey water treatment 
system collects, stores, and treats grey water to a high standard. “It includes 
components such as wetlands, intermittent sand filters, soil filters, grey water septic 
tanks and aerated wastewater treatment systems.  The treatment process varies 
according to how the grey water is used and includes settling of solids, floatation of 
lighter materials, anaerobic digestion in a septic tank, aeration, clarification and 
disinfection” (Sydney Water, 2005).   
Commercial/Business 
Sector 
Estimated Water 
Savings 
(gallons/day/toilet) 
Wholesale 57 
Food Stores 48 
Restaurants 47 
Retail 37 
Automotive 36 
Table 5.2 - Water Savings (North Carolina DENR) 
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There are several places in Santurce that use large quantities of water for 
irrigating and aesthetic purposes.  Some of those places include local hotels and 
museums.  If the used grey water instead of potable water, there would be a much 
greater supply of potable water that could be used for other purposes. 
ARPE and CET should create an online one-stop permitting center 
We have determined that the best way to remedy the problem with the 
permitting process is to initiate a One-Stop Permitting Center.  We have researched 
other regions that have created similar programs, such as the statewide permitting 
center in Florida and it would help solve many of the problems of the process.    
The Municipality of San Juan should reevaluate its incentives system 
The Municipality of San Juan and Commonwealth of Puerto Rico should 
reevaluate current incentives offered to businesses.  This should include an 
examination of the amount of money that is being allocated to providing these 
incentives, the social benefits of them, the cost incurred to other programs, and the 
process by which they are distributed.  The programs should be adjusted so as to 
maximize benefits while limiting the financial and opportunity costs. 
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7.2 Map of Santurce Study Area 
 
The western and eastern sides of the map are show on the respectively on the 
following pages  
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7.2.1 Map from the Department of Housing 
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7.2.2 PREPA Maps 
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7.2.3 PRASA Maps 
The aqueduct system for Santurce is shown below. This picture shows the 
tanks and pipes in Santurce.  
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A M A  
Meeting Minutes 
Meeting with Department of Urbanism Architect, Assistant to Director of Dept. of 
Urbanism, Executive Director for the Permit Office for the Municipality of San Juan 
Held April 22, 2005 
AMA Offices 
Present: Luiz Cruz, Marisol Liceaga, Karen Hammel, Adam Wilbur 
Unofficial Minutes 
Introductions 
 
General Opinion  
Between Parada 11 to 26 on Ponce de Leon how will traffic change in regard to bus 
system: 
In general there are 30 routes from parada 1 to Baymon.  The area is well served 
according to their resources.  More than 15 routes serve Santurce.  Ponce de Leon is 
one of the most heavily patronized.  The counter flow lanes help keep buses on time.  
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Most of the riders use the bus during the day.  These are normally people that work 
within the area, also students who live in the area use the bus.  There is a large 
contrast between day and night.  No one really rides the buses at night.  They don’t 
know their exact plans for the bus system dealing with the revitalization because they 
haven’t had an official meeting with DPOT to speak about needs due to revitalization.  
They are studying a light rail system for Carolina and Cagues.  The Millinas 
extension has been officially postponed.  It could be brought back, but they are 
leaning more towards extending Carolina.   
Since the extension does not reach the Tren Urbano in Santurce, how will the people 
go from the train to their places of employment?   
On the B21.  AMA stated that the B21 it runs every 20 minutes.  It has the capacity of 
44 seats and could take another 30 people standing.  The B21 is the only bus that goes 
by the Millinas.  
 
Presently they are reconstruction 21 routes that will provide transportation for most of 
the 16 stations for a feeder to the rail system.  There are 6 routes that will transfer 
people to the Sagrado Corazon Station via agua expresso.  There are 3 other routes, 
one goes through the S.C station and two that go right to Hato Ray.  Metro bus one is 
a private company to provide transportation from Old San Juan to Rio Piedras.  There 
is one bus that goes to OSJ, and uses a counter traffic lane. 
 
Improve Systems: 
She seemed concerned that people moving into Santurce are high class.   
 
Make Bus Used: 
There is a need to renovate buses.  Twenty-Five buses will be replaced per year.  
They have 271 in fixed demand transit.  There are 54 buses that serve the elderly or 
disabled.  The 54 buses go door to door service for the disabled and most of the trips 
are for medical reasons.  It does serve the Santurce area.     
 
Blocked Bus Lane Enforcement 
AMA has to deal with blocked lanes as a day to day problem.  Bus drivers report 
problems to AMA.  The electric and power company is the only entity that 
communicates when the work will be done.  Law enforcement officers have priorities 
other than making sure the bus lane is clear.  If there will be long-term work officials 
help coordinate with AMA.   
 
Upgrade Stops: 
The official AMA stop is only the sign.  The shelters and advertisements are not 
theirs.  AMA wants to change law so that they can approve shelter designs because 
sometimes the disabled can’t get through to the bus. Advertisements for products like 
alcohol are also a problem.  The municipality owns the sidewalks so they can enter 
into contract with whomever the want to put up ads or design the shelters.  There are 
plans to approve design of bus stops.  There will be a sign that will include schedules, 
frequency, hours and possibly a map of buses. 
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AMA does not have any studies and they are not sure about electric copies of maps.  
They do not produce these maps.  To find out more about the Metro Bus service it 
would be useful to talk to Filipe from ATI.  He is in charge of plans to improve 
transportation.  Projects requires ADA to say next bus stop.  
 
By end of year the new buses going to be able to tell when the bus driver opens the 
door and let the patrons know what the next bus stop is.  AMA does not own low 
floor buses.  There is a private operator of metro buses that uses low floor buses   
 
AMA is getting 30 hybrid buses by August.  They cost about $12 million.  The AMA 
is pushing for exclusive lanes for bus lanes because if buses can’t use their lanes they 
are just as useful as a big car.   
 
AMA thinks a light rail would be helpful, but the ATI and Highway authority decide 
on things like a light rail.  . 
 
To change things about the bus system like the routes a processes needs to take place.  
AMA needs to coordinate a bus route change with ATI.  Once they are contacted then 
they start a meeting to discuss the bus route change.  To get a bus route changes 
usually need to get community signatures to start process.  Depending on the type of 
request either the AMA will contact consultants to fix problem or they will do it 
internally.  As of now there has been no feedback from people in Santurce.   
D E P A R T M E N T  O F  U R B A N I S M  
Meeting Minutes 
Meeting with Department of Urbanism Architect, Assistant to Director of Dept. of 
Urbanism, Executive Director for the Permit Office for the Municipality of San Juan 
Held April 21, 2005 
Dept. of Urbanism Offices 
Present: Arq. Roberto Alsina Miranda, Mónica Rivera-Camacho, Marisol Liceaga, 
Alex Borges, William Hays 
Unofficial Minutes 
Introductions 
We first met Mónica Rivera-Camacho, the lead architect for revitalization projects.  
 
Current Revitalization Plan 
She explained their focus area for the revitalization of Santurce and their reasoning 
behind it. More specifically, their revitalization efforts for Santurce focus on 
“Santurce Sur” – the southern edge of Santurce, from Avenida Fernandez Juncos 
down to Central Park, where the John F. Kennedy highway ends. We reviewed the 
various projects that have been completed and are in the process of being 
implemented. The reason they chose to focus on Santurce Sur is because no one has 
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focused on the South part of Santurce before for revitalization. Mónica called the 
community “shanty towns.” She also said that no one has ever “intervened” in the 
economic development. She said they identified the different problems and started, 
first, with infrastructure, then transportation. 
 
Permitting 
Mónica said that the current permitting department is in the process of changing from 
state to municipality based reign. She also said that the developers must submit their 
proposal to the various state departments: first the EPA, then the municipality, then 
they must coordinate with the different state departments. She described the process 
as “ridiculous,” stating that no one agency has the “controlling hand.” 
ARPE is the permitting department. The Assistant to the Director of the Dept. of 
Urbanism stated that less than 10 autonomous permitting departments exist on the 
municipal level (there is only one permit department, depending on where the project 
takes place). 
Mónica stated that in the permitting process, if PREPA, as with any other department, 
does not have the capacity for the project, the private development has to pay to build 
up the infrastructure or get a list of changes needed and do the changes themselves in 
conjunction with the department – what is most economical is done. 
Mr. Alsina Miranda thinks that the process should be simplified. 
 
Private Sector Efforts 
Mónica said that many developers have expressed their interest in the development of 
the area. She said that they have released a few request for proposals (RFP). A few 
examples were the parada 18 private developments and housing, the San Juan bayside 
project, the La Chuleta project by the landfill, and a private golf course over the old 
land fill further to the south of Santurce. 
 
Incentives 
Mónica noted that case-by-case incentives are available, depending on the project.  
Mr. Alsina Miranda said that the Law 212, Urban Center Revitalization Law, is 
applicable to San Juan. In his opinion, the tax credit incentive is “overkill” because it 
offers too much incentive. He also said how he thinks the size of development lots in 
Santurce are too small, stating that most are 500 m in size, which is too small and 
difficult to develop. 
 
Infrastructure 
Mónica believes that the population of Santurce is being reduced while the 
commercial, or daily, population is being “boosted,” and that the infrastructure is not 
sufficient. She also thinks that the transportation is “okay.” 
 
Power 
Mr. Alsina Miranda thinks that the power supply is a monopoly – it is a single 
government-owned entity right now. He also said that the department is improving 
it’s capacity which will result in a possibility for increased density of population. 
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Water 
Mr. Alsina Miranda said that the water infrastructure is a little behind, especially the 
sewage. He expressed there was a high capacity for revitalization but there needs to 
be new sewage lines.  
 
Zoning 
Mr. Alsina Miranda noted that until 1992, the state government handled the zoning 
and after 1992, it changed hands to the municipal government as the Law of 
Autonomous Municipal, which allowed the municipality to undertake the planning 
process. He noted that the zoning code is responsible for the urban area of the metro-
plex.  
 
Respectfully Submitted, 
 
William Hays 
WPI/FirstBank Santurce Assessment Group 
D T O P  
Transportation Analysis 
Current Status of Santurce Transportation Systems 
• What are the problems with the Transportation infrastructure in Santurce? 
o with respect to the bus system/public transit 
o with respect to traffic 
o with respect to parking 
o with respect to pedestrian traffic 
• What is currently planned to fix the problems identified above? 
Revitalization of Santurce 
• How will the Santurce transportation system be affected by the revitalization 
efforts? 
o How will the transportation needs of the area change? 
o What is planned to address the changing needs of the area? 
Impact of Tren Urbano 
• How will the opening of Tren Urbano change the transportation needs of the 
study area (see map for definition of study area)? 
• How will Santurce workers and residents get to the Tren Urbano station? 
• What is the current status of the Minillas extension for Tren Urbano? 
o How will this affect transportation in the area? 
o Is there a plan to address the effects of the extension to Minillas? 
Bus System 
• How can bus ridership be increased and is there a plan to do this? 
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o How can the bus system and routes be made more understandable for 
those who do not use the buses frequently? 
• How can bus reliability be improved, and are there plans to do this? 
• How will routes and schedules of buses be altered to accommodate changes in 
the Santurce area? 
Miscellaneous 
• Have there been any traffic or transportation studies completed which include 
Santurce, specifically the Ponce de Leon and Fernando Juncos corridor? 
o If so, how can we obtain these studies 
H O U S I N G  A U T H O R I T Y  
Interview Questions 
Housing Authority Analysis 
General Revitalization Questions      ALL 
• Who planned for the overall revitalization of Santurce?  Adam 
• Why were the current revitalization efforts begun?   Alex 
• Do you have an updated plan or list of the current and future revitalization 
projects and detailed information about them?   Braden 
• Is there a master plan of the revitalization process?   Braden 
o Who developed this plan, and what aspects of the community were 
involved in the planning process? (e.g government involvement, 
community member involvement, business involvement) 
Housing         Braden 
• How will the housing market be affected by the revitalization efforts? 
o How will low-income residents be accommodated? 
Infrastructure         Karen 
• Are there plans to add energy efficient products (e.g lighting) in new 
buildings? 
• What has been planned to improve infrastructure in Santurce? 
Transportation        Adam 
• How will transportation needs in the area change as a result of Santurce’s 
revitalization? 
o How has the planning for the revitalization process accounted for 
changing transportation needs? 
o How will parking conditions be improved? 
o How will the proposed Minillas extension of Tren Urbano affect the 
revitalization process? 
Economic Development       Alex 
• Does the Housing Authority have any studies regarding economic 
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development in Santurce? 
• What is the status of the real estate market in Santurce? 
• What is the process being followed for approving new revitalization projects?  
o What is the process for acquiring permits and other licenses to begin a 
development? 
o Is infrastructure taken into consideration when approving new 
projects?  
Meeting Minutes 
Meeting with Liza Fernández of Department of Housing 
Held April 13, 2005 
Department of Housing Offices 
Present: Liza Fernández, Marisol Liceaga (FirstBank liaison), Alex Borges, Karen 
Hammel, William Hays, Adam Wilbur 
 
Unofficial Minutes 
Introductions 
Liza Fernández was going to be interviewed in place of the Secretary of Housing 
(liza_fernandez@hotmail.com). The goal of the Department of Housing is to provide 
adequate and affordable housing for everyone. In addition to the projects by the 
Department of Housing, the municipality of San Juan also has 6-7 projects. 
 
Background 
The previous governor started projects to revitalize 18 centers. Santurce was one of 
those centers because it centralized. Between the years 1960 to 2000, over 50% of the 
residences were lost. The community became depressed, abandoned and filled with 
floating population. It was also found that the Tren Urbano only stops at start of 
Santurce. 
 
Department of Housing Actions 
The Dept. of Housing studied smaller areas in Santurce socially as well as 
economically in terms of the revitalization.  They identified ~20 areas, mostly 
empty/abandoned lots that could be built on.  They also realized that there was a 
deficit of 10,000 parking spaces in Santurce with only 147 cars per paved mile of 
road.  The plan was to revamp entire area which includes parking and housing.  They 
gave property owners two options.  First they could sell their property (expropriate) 
or to keep land and revitalize it with help from Dept. of Housing. 
 
Current Projects 
Four (4) private projects resulted from expropriation actions: 
Plaza Bellas Artes (404 residences, 150 parking spaces, 51 400 sq. ft. commercial) 
Miramar Lagoon (118 residences, 56 parking spaces, 9 700 sq. ft. commercial) 
Metro Plaza (150 residences, 105 parking spaces, 6 808 sq. ft. commercial) 
One additional one 
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The rest of the project areas (12 structures, 9 projects): 
Emmaculada housing for elderly (assisted rent, less than $100/month), 120 residential 
units, completed already. 
Space for doctors and nurses 
Commercial space 
Parking space 
Plaza De Diego (Professional Building), 18 stories, above present legal limit, so keep 
structure. 
No parking spaces, so proposed back parking lot. 
63 housing, 350 parking spaces, 8 000 sq. ft. of commercial and office space 
Villas del Parque 
29 housing, 8-10 stories 
Ciudadela 
Plaza 23 (done by Authoridad de Consolid.) of 10 lots 
Two theaters 
 
Planning of projects 
The Dept. of Housing took the Gibbs study into consideration when they were 
planning the revitalization. The northern block of Ciudadela was split into two 
projects instead of four that were originally planned. The Ciudadela will be finished 
around 2008 with parking lot project finishing first to begin earning income. In the 
area that the Ciudadela, is being built, most people were not living in good 
conditions.. Rent was paid by tenants on a weekly basis. The Housing Department felt 
that the people that were living there received good appropriations and now live in 
better conditions.  During the expropriation process the Department of Housing had 
three independent real state appraisers who determined the value of homes.  The 
owners were given between 5% and 25% more money than the highest appraisal.  
The renters were given between $6 000 – $7 000 in compensation.  The businesses 
were given around $20,000 in compensation.  The renters were assisted in finding 
new residences/locations of business in addition to financial compensation. 
 
Efforts 
The Department of Housing had a goal of having a “missile effect,” hitting key, 
strategic spots with revitalization and to have other projects follow the lead set. In the 
second phase of the project most of the housing will be aimed towards affordable 
housing for young single people. 
 
SET Organization 
SET is the express permit center where builders can come and have access to all 
departments that must approve building plans. It was created to reduce the time it 
took to evaluate projects but it is not very systematic, so it does not work as well as 
intended.  
 
Respectfully Submitted, 
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William Hays 
WPI/FirstBank Santurce Assessment Group 
Approved:  AB, KH 
P R A S A  
Interview Questions 
PRASA Analysis Questions 
• What are the major water and sewage problems in the Santurce area? -Braden 
• Does PRASA have any plans to improve the sewage and water in the Santurce 
to meet their current needs? -Alex 
• How does PRASA plan to accommodate changing needs of Santurce due to 
the revitalization? - Me 
o What are PRASA’s plans for preventative maintenance? 
o What role do you see the private sector in respect to infrastructure 
improvements? 
• What projects in PRASA are underway for Santurce? -Adam 
• Have any of the builders that are revitalizing Santurce contacted PRASA with 
the information that they are building or consulted PRASA when this began?  
If you weren’t informed how did you find out? -Braden 
• I read in a newspaper article that PRASA’s management was taken away from 
Onedo earlier this year because of budgeting issues.  Aside from this were 
there any other issues that caused PRASA’s management go back to the 
government? Alex 
• Would we be able to speak to some of your engineers and maintainers through 
informal meetings or e-mail to ask them some specific numbers on water and 
sewage? -Karen 
Meeting Minutes 
Meeting with PRASA Director and Engineer 
Held April 11, 2005 
PRASA Offices 
Present: Ruben Vega, Adamaris Quinones, Marisol Liceaga (FirstBank liaison), Alex 
Borges, Karen Hammel, William Hays, Adam Wilbur 
 
Unofficial Minutes 
Introductions 
Ruben Vega is the Director Auxiliar de Programa: Region Metro 
(ruben.vega@acueductospr.com). Adamaris Quinones is the Head Engineer of 
Projects: Region Metro (adamaris.quinones@acueductorspr.com).  
 
Information on Santurce 
As far as water and sewage in Santurce is concerned, the main complaint from 
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residents has been bad water service and no water pressure.  PRASA believes that the 
water is presently available, but it will soon be the number one constraint for the 
island.  The AFI which works parallel with Prasa helped to develop a new portable 
water system.   An 8 million gallon (MG) water tank was installed within the last year 
and it will serve some of Santurce.  It has been operating for over a year.  They are 
presently having problems with the operators.  This problem should be resolved soon. 
 
Ondeo was contracted in 2004 to manage PRASA.  They stayed for only one year.  
PRASA found irregularities in Onedo’s operations.  Some of the responsibilities 
Ondeo was assigned to do weren’t done.  The irregularities coupled with some 
political problems caused Ondeo to lose their contract. 
 
Problems with losing water 
For Puerto Rico’s water system, 45-50% of the water output is lost due to illegal 
connections, old equipment and leaks. The idea efficiency for sewage and aqueduct 
systems is 20% to 25%.  There is a plan in place to try to fix the illegal connections.  
To the best of their knowledge, the current repercussion for stolen water is that the 
supply is cut off and the payment of the amount of water that was taken plus a small 
fine is required for the water to be turned back on.   
 
The present water and sewage systems are old because most of the infrastructure was 
built around 1940s.  To date, there have been no studies done to assess their needs for 
repairs.  The budget for maintenance for PRASA is not as big as their construction 
budget. The meters used by residents are estimated to all be at least 20 years old. 
 
Accommodations for Influx of People 
Prasa is working on the expansion of the water treatment plant in La Plata. The water 
flow will increase by 20 MG/d (expansion by 20MG/d) for all of the people in the 
metro area.  The other plans that affect Santurce will be provided later. 
 
Preventative Maintenance Plans 
The operation departments of PRASA are separated into five regions: North, South, 
East, West, and Metro.  Each region is making their own maintenance plan. 
 
Private Sector 
PRASA is trying to improve relations with developers and get their help for the 
revitalization efforts.  They want to get developers/builders to become partners with 
them.  The results are much better and more efficient when the two groups work 
together. 
The current plan for help from private sector is that the PPP, Public Private Projects, 
receives letters from developers, approves projects, and evaluates them. If every 
aspect of the project is okay then the building is approved.  An environmental impact 
statement is also sent along with project specifications from the developer.  In the 
past, builders have paid the government fees and those fees may or may not have 
been delivered to PRASA. With a partnership, labor is substantial instead of money. 
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Other 
There is no funding for the project that will keep constant pressure for Santurce 
through valves that control volumes.  PRASA’s main plans concerning Santurce are 
for the Super Acquaduct.  The Super Aqueduct was built to service San Juan.  Towns 
in the North section were connected as a way to give them extra water. These towns 
are looking into additional sources of water so more will end up in San Juan. 
 
Follow-up for the team 
List of information to get from PRASA 
 
Follow-up for interviewees 
Send back to project team: 
Digitized map of the infrastructure: GIS 
Projects in place: List excel 
Copy of any ideas for preventative maintenance 
Master Plan 
 
Respectfully Submitted, 
 
William Hays 
WPI/FirstBank Santurce Assessment Group 
Approved:  AB, KH 
P R E P A  
Meeting Minutes 
Meeting with PREPA Director and Engineer 
Held April 19, 2005 
PREPA Offices 
Present: Abner Anazagasty-Medina, Karen Hammel, Adam Wilbur 
 
Unofficial Minutes 
Introductions 
Abner Anazagasty-Medina – a-abner@prepa.com.  (787) 289-4932. 
Abner is the Department Supervisor of the Planning and Research Department.   
 
We spoke with Abner to get a better understand the preparation PREPA has done for 
the revitalization in Santurce and to gain a better understand any concerns he has for 
the electricity of the area.  
 
Present System 
Besides the power lines, the rest of the system is new.  New conductors were recently 
installed and the generators are fairly new.  The electrical system for the island is 
  Page 154 
interconnected.  Therefore, all the energy is supplied to every section of the island.  
For Santurce they have four plants that transform the energy from high to low 
voltage.  In San Juan, there is one plant.  There are two plants in the North and two 
steam plants in the South.  The plant in the South East of the Island uses coal 
generation, the plant in the South West uses natural gas and all other plants in Puerto 
Rico use petroleum oil. The substations have more than 50Mwatts extra.   
 
Outages  
If there is an outage in any of the area the PREPA personnel handle the problem 
quickly. The outages are not due to critical failure.  They are due to old lines and 
electrical feeders.  These old lines will sometimes hit together if there is a lot of wind 
or rain.  When they hit together it will trip the fault and the power will go out.  
PREPA can usually fix the problem within 3 hours.  There isn’t much need for 
generators in Santurce.  Generators are expensive and mostly just for hurricanes.   
 
Improvements 
One of the major projects that is going into Santurce is taking the 13.2 kV line that is 
above ground and putting it underground.  This will eliminate many of the problems 
that have occurred.  Another improvement they are working on is for changing the 
street lighting.  This will brighten up the streets because they are either using new 
light bulbs or adding new lighting in.  They are not sure when this project will be 
completed.  Two new substations are also being constructed. They will help to move 
power to Santurce with better feeder and exiting lines.   
 
Renewable Energy 
At the present time they do not have anything in place for the use of renewable 
energy.   There is a proposal to use wind power and use the methane that is exerted 
from trash for renewable energy.   
 
Developers 
Developers coordinate work with the authority, in this case PREPA. They have to 
submit a master plan that needs to be approved. After it is approved, PREPA will give 
the developer the connection point.  If the area does not have the capacity to support 
the load of electricity that needs to go to the building, PREPA will improve the line 
but the developers have to pay.  PREPA split the island into 7 regions.   
 
Follow-up for interviewees 
• Capital Improvement Plan 
• List of Projects 
• Average Unit information for Santurce 
• Regulations Document 
 
Respectfully Submitted, 
 
Karen Hammel 
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WPI/FirstBank Santurce Assessment Group 
A D D I T I O N A L  
Senator Jose Ortiz Daliot (18 March 2005) 
Meeting Minutes Minutes 
Meeting with Senator Jose Ortiz Daliot 
Held March 18, 2005 
Law Offices, Old San Juan 
Present:  Senator Jose Ortiz Daliot, Marisol Liceaga (FirstBank liaison), Alex Borges, 
Karen Hammel, William Hays, Adam Wilbur 
 
Unofficial Minutes 
Introductions 
Senator Jose Ortiz Daliot is one of the two former senators of San Juan. 
 
Planning  
Planning is very bad in Puerto Rico.  The Dept. of Housing is the umbrella for the 
rehabilitation.  Their execution of their plan is very bad.  They have had poor 
communication with community entities.  He feels that Eminent Domain was not well 
received by members of the community and that they were not prepared for it or 
properly advised of it.  There is also a large quantity of political tension that 
surrounds the revitalization process.  Right now, planning is the biggest downfall for 
the island.  The planning board isn’t doing a very good job.  They aren’t listening to 
the voices of the community.  CORUS listens to the people and is a good 
representative for the community. 
 
Santurce has been trying to revitalize for many years 
There has never been much success in the revitalization.  There are many factors that 
have caused it to be unsuccessful, but mostly there have been promises but no 
delivery.  The Special planning district was helpful entity.  They targeted 
communities in SJ that need more caring for and spoke with members of small 
communities to see what they felt the area needed. It was started by the former Mayor 
and Governor.  The new mayor decided to get rid of the program.  He even closed the 
Campolera or Campolegre (Plaza de Mercado) that was completed with this Special 
Planning.  Each Senator is given an amount of money to invest in whatever projects 
they want.  Senator Daliot used this money or pork barrel, to implement projects for 
the community.  The problem right now is that no real “teeth” have been given to 
revitalization plan.   
 
Community leaders are protesting (+2 years) 
Department of Housing 
• Very unresponsive 
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Two new Senators 
• Independent party takes advantages of down falls 
 
Senator Jose Ortiz Daliot  
Senator Daliot told us he is a very independent man who fought the 
administration.  He has very close ties with the community.  To show his support 
and commitment to the community he assigned CORUS $100,000 for 1 year of 
operating expense. 
 
Infrastructure 
Infrastructure is a big problem in Santurce.  In the community 50% to 60% of the 
people are below poverty lines and the low income people are being displaced. 
 
Housing Planning 
The Housing Department is geared towards providing for the higher income 
residents.  He feels that society should be a mixture of incomes, not just high 
income.  
 
Wal-Mart/Retail 
 Wal-Mart is trying to start operations at Stop 18.  It bought Amigo in 2001.  Some 
people want a Wal-Mart, but small businesses are afraid of it becoming a Wal-Mart 
Super Center instead of a grocery center.  The community needs a retail market.  
There were 34 retailers that were consorted in Santurce.  Only one was against Wal-
Mart being erected.   
 
Department of Promoexport ? 
• In charge of business development in urban areas 
• Gibbs 
o Not familiar with the particulars/area 
o Suggested bringing in large retailers to Santurce like Nordstrom’s 
o J.C. Penney’s + Sears 
o Develop retail space that caters to higher income 
• Possibly able to accommodate ~1 higher-income national retailer 
 
Retail 
• Needs more restaurants 
 
Miramar/Hotels 
• More hotels needed for convention center 
• Miramar already has 5 hotels, 1 being expanded 
• Currently 500 – 600 Rooms 
• Department of Justice will be moving out 
o Changing to a hotel 
• Small boutique hotels to cater to all types of convention-goers 
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• Bed & Breakfasts 
 
Transportations 
• Tren Urbano 
o Lobbied under Clinton 
o Under ground down Ponce De Leon for 2 stops?  NO! 
o Light rail system like San Diego 
• Train to airport 
• Stop 26 to Miramar 
• Suggests above ground light rail 
• “Green-Line” light 
• San Francisco style trolley? 
Education 
• Consequence of increasing population (private) 
 
City Beautification 
• Electric Authority 
• Hector Rosario 3/17/05 
• Protected ecological corridors 
o Lagoons, rivers, landfill, waterways 
o Hato Rey to Bay 
• Few green areas left in Santurce 
• Trees in sidewalks 
• Pier 
o Develop like Baltimore, Boston, San Francisco 
Priority of Needs 
• Healthcare – lots in the area 
o Health commission 
? New study will hopefully lead to a new healthcare model 
? Supplements and complements private sector healthcare 
? Healthcare reform card 
? Better integration 
o SJ has its own public health system and hospitals 
• Affordable Housing 
• Good Mix of Recreational areas (movie theaters, basketball) 
o Was once a movie center 
o Music Halls, Arts Center 
o Paramount 
• Better Streets 
o Fix the potholes 
o Need to be properly paved 
• 54 Public housing projects in SJ area 
• 1 in Santurce 
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Raphael and Leonardo Cordero (1 April 2005) 
Meeting Minutes 
Meeting with Rafael and Leonardo Cordero Suria 
Held April 1, 2005 
Leonardo’s Formal Wear Headquarters 
Present:  Leonardo Cordero Suria, Rafael Cordero Suria, Marisol Liceaga (FirstBank 
liaison), Alex Borges, Karen Hammel, William Hays, Adam Wilbur 
 
Unofficial Minutes 
Introductions 
Leonardo Cordero Suria is the CEO of Leonardo’s Formal a men’s tuxedo company 
with offices throughout the greater San Juan area.  Leonardo is also the current 
President of the San Juan Chamber of Commerce 
 
Rafael Cordero Suria is the President of Leonardo’s Men’s Fashion, the newer of 
these two family-owned businesses.   
 
We spoke with Leonardo and Rafael about their views of many of Santurce’s needs.  
We were particularly interested in their views as business owners in the district.  
Leonardo’s has taken a significant risk by being one of the first upper-scale retailers 
to move into the area. 
 
General View of Santurce 
The Cordero brothers agreed that Santurce has a socioeconomic problem, and that 
until that is changed, the area will not change.  When asked to expand upon their 
$550 million budget 
• Mayor 
o Good politician 
o Bad administrator 
 
The Former Mayor turned Governor imposed redevelopment w/o regard 
Santurce was a “Walking City” 
• Center of the city 
• Big Sidewalks 
 
Puerto Rico has its own commonwealth size Public Housing Authority 
San Juan (and other cities) needs its own local Public Housing Authority 
 
Respectfully Submitted, 
 
«GreetingLine» 
WPI/FirstBank Santurce Assessment Group 
Approved:  WH 
  Page 159 
thoughts, they mentioned illegal immigrants and crowded families as two issues in 
the district.  The also mention that in the government’s view, if Santurce can be 
revitalized, any neighborhood can be done.  They also cited a need for more 
involvement between the government and the residents of Santurce during 
revitalization efforts.  [aside: this corresponds with Daliot’s view} 
 
Leisure and Environment 
We asked the Cordero brothers to give their opinion on how Santurce can improve its 
physical condition.  Leonardo mention that there is little effort from building owners 
to keep the outside of their establishments clean.  Rafael noted that it is not easy for 
small businesses to renovate their storefronts due to financial hardships, and they 
need government help for this to happen.  They agreed that as Santurce becomes 
wealthier, local businesses will get generate more profits and improvements to 
individual establishments will likely follow, and with more money coming in, stores 
will improve themselves. 
 
When asked about other environmental and aesthetic improvements to the area, they 
mentioned a need to get the homeless off the streets.  There is currently nowhere they 
are aware of for them to go. 
 
Retail and Economic Development 
The Cordero brothers agreed that in order for their business and others to flourish in 
the area, more residents are needed who can afford the higher prices of these upper-
scale establishments.  Leonardo stated that Santurce is the ideal location for a 
business.  Rafael added that the government must give incentives for Santurce to 
grow.  Leonardo responded that the current fiscal crisis within the government is 
making this virtually impossible.  The brothers requested that the area around 
Leonardo’s on Ponce de Leon be designated as the Fashion District, and that the 
government provide incentives for businesses to locate there.   
 
In regards to restaurants, they felt that new eating establishments will need to meet 
the more upscale needs of the future Santurce. 
 
Rafael feels strongly that tax money needs to be funneled back into the district to 
organizations such as CORUS.  He believes this will get the private sector more 
involved in the revitalization of the area and lead to businesses contributing more to 
the future of Santurce.  He also believes that it is the government’s job to get more 
active in forcing others to act, and to get the authorities to enforce the laws of the 
district. 
 
Rafael agrees wholeheartedly with the conclusions of the Gibbs Study.  He believes 
that for Santurce’s small businesses to continue surviving, they need to continually 
focus on service and other things the “big guys” don’t have.  This is an important 
point with the addition of an Amigo (owned by Wal-Mart) to the area. 
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Education and Public Safety 
 
Leonardo noted that crime is a reflection of the society.  He also pointed out that 
business owners would greatly like to see the area made safer at all hours of the day.  
To do this, Leonardo believes the community must get more involved in safety.  As 
the area becomes safer in the evenings, retailers need to begin opening later.  For this 
to happen, they also cited a need for better vision and lighting in the area. 
 
Rafael noted that education is one of the strengths of Santurce, and that educating the 
populace will lead to people willing to work hard.  He said that the area needs to be 
developed to make students feel more secure. 
 
Infrastructure 
Rafael and Leonardo did not cite infrastructure as a problem from their experiences. 
Regarding energy needs of the island, Rafael and Leonardo agreed that Puerto Rico 
needs to find and develop renewable energy sources.  They feel this needs to be done 
faster than the government is currently doing.   
 
Closing Remarks 
The Cordero brothers see a good future for Santurce and they are betting on it.  Both 
brothers have purchased expensive condos at Ciudadela, and Leonardo was sure to 
point out that he chose one that overlooks Ponce de Leon and not the water, as he 
envisions his view improving as the revitalization progresses.  They both hope to see 
Santurce return to the bustling commercial district it was in the past, and Rafael noted 
that cleaning in the number one issue in the area. 
 
Follow-Up for the Team 
-Ask the our government informants how they can better connect with the community 
-Investigate how businesses can contribute to revitalization efforts (see ABCD 
guides) 
-Get the CORUS mission statement 
-Schedule meeting with the Police Commissioner to discuss public safety. 
 -Community Watch Program possible? 
-Research how connections can be made within the community 
(business/resident/gov) 
-Talk to AEE about the lighting needs 
-Research the possibility of bringing in an independent firm that specializes in 
community Master Plans (e.g. Sasaki Associates) 
-Meet with Wal-Mart Amigo people 
 
Respectfully Submitted, 
 
Adam Wilbur 
WPI/FirstBank Santurce Assessment Group 
Approved:  AB, KH 
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Robert Arango (6 April 2005) 
Meeting Minutes 
Meeting with Robert Arrango 
Held April 6, 2005 
Senate 
Present:  Robert Arrango, Marisol Liceaga (FirstBank liaison), Alex Borges, William 
Hays, Karen Hammel, Adam Wilbur 
 
Unofficial Minutes 
Introductions 
Robert Arrango is one of the current Senators of San Juan. 
 
We met with him to speak about his views and opinions of how the revitalization 
process was going in Santurce.   
 
General View of Santurce 
Revitalization has already begun in Santurce and it isn’t going back.  Roberto feels 
that Santurce will become the most important area in San Juan over the next few 
years.  Roberto feels that revitalizations that are being done for are for present needs 
and not future needs.   
 
Closing Remarks 
Roberto believes that Santurce will be a very successful community in the future.  He 
feels that the Municipality of San Juan should be in charge of completing a master 
plan for the whole area of Santurce.   
 
Follow-Up for the Team 
-Speak with PRASA and PREPA about their plans for the revitalization effort 
-Get information on meeting on Friday 
-Speak with the transportation authority 
-Find the information on the tax incentives for Santurce 
 
Respectfully Submitted, 
 
Karen Hammel  
WPI/FirstBank Santurce Assessment Group 
John Blakeman (19 April 2005) 
Meeting Minutes 
Meeting with John Blakeman, Assistant to Pedro Rosello 
Held April 19, 2005 
Senate 
Present: John Blakeman, Marisol Liceaga (FirstBank liaison), Alex Borges, William 
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Hays 
 
Unofficial Minutes 
Introductions 
John Blakeman worked for state and city government before Pedro Rosello. William 
introduced and explained the purpose of the Santurce revitalization study that is the 
WPI IQP project. 
 
Transportation 
When asked about the current status of transportation in Santurce, Mr. Blakeman said 
all of the highways end in Santurce and the small roads do not provide enough space. 
In addition to this, there are not enough parking spaces for everyone to park. Due to 
this lack of parking, traffic congestion increases as drivers search for parking spots. 
The additions of condominiums magnify the problems. 
 
To fix the problem, one group proposed to create a corridor through to Condado. 
Separately, the city started to identify buildings to tear down to provide expansion of 
roads and parking. (Both projects were shut down) 
 
Minillas Extension 
The plans for the Minillas extension have not come as fast as those for the entire Tren 
Urbano. As of now, Mr. Blakeman sees no plans for the extension of the train due to 
the lack of support and more importantly, money. Mr. Blakeman does not see the 
Tren Urbano greatly change the status of public transportation. 
Mr. Blakeman suggested that we talk to the Department of Urbanism for a traffic 
study.  
 
Power/Water/Sewage 
Mr. Blakeman has no relevant information 
 
Incentives 
Mr. Blakeman knows of the existence of incentives to invest in old buildings 
(reduction or void of taxes on the building and/or inventory of the building). All of 
this goes through city legislature. Mr. Blakeman provided us with contact information 
for an informant about incentives. 
Department of Urbanism oversees all economic development. In January, the mayor 
put economic development, urbanism and housing under one umbrella authority. 
 
SET 
Mr. Blakeman thinks SET is getting better but still has too many offices or 
departments. As an example, he mentioned how the revenue department must 
research the appliers’ tax statements from previous five years and this process is not 
streamlined. He also mentioned how the Planification Board is the permit 
administration of the state. In the Senator’s most recent campaign, he suggested that 
all permitting for economic development be put online to decrease processing time. 
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This project/plan has been shut down.  
The Department of Urbanism oversees all permitting, as well. 
 
Respectfully Submitted, 
 
William Hays 
WPI/FirstBank Santurce Assessment Group 
Approved: AB 
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7.4 Relevant Correspondence 
The following are emails transacted between members of the project team and 
informants. 
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7.5 Community Response Form (Online Survey) 
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“EFFECTIVE URBAN 
TRANSPORTATION 
IS AN ESSENTIAL 
FACTOR – 
ARGUABLY ONE OF 
THE MOST 
IMPORTANT – FOR 
MAINTAINING AND 
IMPROVING THE 
SUCCESS OF URBAN 
REGIONS.” 
-NEAL IRWIN 
7.6 Transportation Infrastructure 
This background section will demonstrate the importance of effective and 
reliable urban transit systems, specifically with respect to urban growth, community 
vitality, and economic development.  It also describes typical forms of transportation 
found in an urban corridor such as avenida Ponce de Leon and illustrates the 
advantages and disadvantages to bus and light rail transit systems, citing 
transportation studies done in this area.  The importance of comprehensive 
transportation systems planning is also noted. 
I M P O R T A N C E  O F  E F F E C T I V E  A N D  R E L I A B L E  U R B A N  
T R A N S I T  S Y S T E M S  
Effective and reliable transportation systems are essential to the success of 
both local communities and the free world.  U.S. Secretary of Transportation Norman 
Mineta (www.whitehouse.gov, 2005) notes, “Transportation is key to 
generating and enabling economic growth, determining the patterns of that 
growth, and determining the competitiveness of our businesses in the 
world economy…thus key to both our economic success and to our quality 
of life.”  Transportation is fundamental to sustaining economic 
development thus building community vitality and improving the quality 
of life.  For these reasons and others, comprehensive planning of 
transportation systems is a critical component to successful community 
revitalization efforts. 
Urban districts rely on their transportation systems, systems that 
are affected by such factors as urban size and growth rate.  In a growing and changing 
urban district like Santurce, urban growth has significant effects on the effectiveness 
and reliability of transit systems.  The effects of growth on transportation should be 
evaluated when revitalizing an area because transportation must be integrated with 
urban revitalization efforts in order to achieve smart and effective urban growth.  
Efficient and improved urban transit is essential for growing cities to reach their full 
potential (Irwin, 2003). 
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“EFFECTIVE 
TRANSPORTATION 
REDUCES 
TRANSPORTATION 
COSTS, ESPECIALLY 
IN THE CENTRAL 
BUSINESS DISTRICT 
OF AN URBAN 
AREA.” 
-APTA 
 Transportation plays an integral role in determining an area’s quality 
of life, an important component of successful urban development.  A community’s 
quality of life is an important consideration for prospective residents and businesses.  
As Irwin (2003, p.3) notes, “quality of life is a key factor in business location 
decisions.”  Transportation investments allow integral life-improving services such as 
education, healthcare, and recreation to be brought within reach of nearly every 
American.  These investments raise living standards by providing means for every 
product we use on a daily basis to be delivered to the consumer (Shapiro and Hassett, 
2005).  Effective transportation systems that include public transit options provide 
safe and efficient transportation services that improve quality of life in communities.   
T R A N S P O R T A T I O N  M O D A L I T Y  
Transportation in an urban setting such as Santurce is multimodal, involving 
use of several modes of transportation.  These modes always include pedestrian 
traffic, usually complemented by a combination of private automobiles and public 
transit vehicles.  Studies have shown that people are only willing to walk about 1,500 
feet before searching for other forms of transit, and the willingness to walk is 
influenced by both distance and inspiration.  People need to be inspired to walk by a 
combination of sights, sounds, safety, and spheres of activity (Leinberger, 2005).  
Creating walkable downtown areas requires that these factors and more be taken into 
consideration during the revitalization planning process.  In addition to creating 
walkable cities, alternative forms of transportation must be integrated 
into the transportation system.   
Motorized forms of transportation found within an urban corridor 
such as avenida Ponce de Leon often include cars, trucks, buses, 
subway, and light-rail.  Each form of transit serves similar purposes of 
transporting people and goods, but the positive and negative aspects of 
each need to be weighed when deciding upon the most effective and 
efficient mode for a given area.  For example, in an urban area such as 
Santurce, a large volume of private vehicles requires sufficient parking 
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spaces.  Parking in an urban setting is often expensive and hard to come by due to the 
demand for space.  Transportation that relies too heavily on private vehicles also 
negatively affects traffic flow (congestion), the environment, and the economy due to 
energy prices.  It is thus essential that urban corridors evaluate and implement public 
transit systems to alleviate the negative effects of private vehicular transit. 
Roads alone are not sufficient to accommodate urban population increases in 
major travel corridors due to the space requirements of automobiles in relation to the 
number of people carried in single-occupant vehicles.  Multimodal transportation 
systems are defined by the American Public Transportation Association (APTA) as 
“involv(ing) more than one mode of transportation including connections, choices, 
cooperation, and coordination of various modes” (APTA, 2005).  Multimodal 
transportation systems are able to alleviate problems associated with transportation in 
urban settings by providing people with transportation options that reduce the number 
of private vehicles on urban streets.  Multimodal urban transit reduces congestion 
while decreasing the negative environmental and health impacts that result from 
urban growth (Irwin, 2003).   
Public transportation modes relevant to the scope of this study focused on 
urban transit include: heavy rail (e.g. subway, metro), light rail (e.g. streetcar, trolley), 
bus, and trolleybus modes of public transit.  Extensive research has been done on the 
positive and negative aspects of these transportation modes.  In particular, 
comparisons of light rail and bus systems have been performed to evaluate the pros 
and cons of these two common urban transit modes.  In 2001, the United States 
General Accounting Office (GAO) evaluated the costs and performance 
characteristics of Bus Rapid Transit and Light Rail systems.  The report entitled 
“Mass Transit: Bus Rapid Transit Shows Promise” also describes the advantages and 
disadvantages of these two urban transit modes (GAO, 2001). 
Bus Rapid Transit is a concept with a goal to transform bus transit into a more 
reliable and effective high-speed transportation alternative.  Bus Rapid Transit 
includes operating buses on in exclusive lanes as is done in Santurce to improve 
service in urban centers.  Bus Rapid Transit also can involve technical design 
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THE MAIN 
NEGATIVE ASPECT 
OF URBAN BUS 
TRANSIT IS THE 
NEGATIVE STIGMA 
WITH BUSES. 
improvements to vehicles and roadways as well as better stations and shelters aimed 
at improving the quality, speed, and reliability of bus transit.  Light Rail systems are 
electric trains that operate along roadways.  Light Rail systems are able to operate in a 
variety of conditions including alongside streets, in subways, or on elevated railways 
(GAO, 2001). 
With respect to operating costs, the GAO report found that bus systems had 
generally lower vehicle operation costs, and analysis the capital costs of the two 
systems showed that Bus Rapid Transit is significantly less expensive than Light Rail 
in that respect.  The capital costs of a Bus Rapid Transit system operated on arterial 
streets ($680,000/mile) versus the capital costs of a Light Rails system 
($34.79million/mile) were shown to vary greatly.  The report was not able to identify 
a pattern in terms of the performance characteristics (ridership and speeds) of the two 
systems, finding that the largest Bus Rapid Transit system had ridership nearly equal 
to the largest Light Rail system.  The report was able to characterize several 
advantages and disadvantages to both of these urban transit modalities (GAO, 2001). 
Bus Rapid Transit provides a significantly more flexible approach to urban 
transit as it can be operated on arterial streets without the infrastructural requirements 
of Light Rail.  Unlike Light Rail Systems, Bus Rapid Transit can also be 
implemented in stages.  The main negative aspect of bus systems is the 
poor image the public holds of buses.  They are viewed as 
environmentally/physically dirtier and less reliable than rail systems.  In 
response to the negative images of bus systems as dirty, buses are 
available that include new environmentally friendly technology, such as 
the hybrid buses used on Boston’s Silver Line, but at a much higher initial cost ($1.5 
million) than diesel engine buses (about $283,000).  With respect to the reliability of 
Bus Rapid Transit, the GAO report found that bus Rapid Transit Projects are 
generally faster than Light Rail systems.  The GAO report found that the negative 
image of bus systems can be overcome if a Bus Rapid system truly offers service 
comparable or exceeding that experience with Light Rail systems (GAO, 2001). 
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“TRANSPORTATION IS THE 
FOUNDATION FOR OUR 
FUTURE ECONOMIC 
GROWTH.” 
-SENATOR MURRAY (D) 
CHAIR, TRANSPORTATION 
SUBCOMMITTEE 
POOR TRANSIT 
INFRASTRUCTURE 
CONSTRAINS 
GROWTH AND 
INCREASES 
CONGESTION, 
THUS LIMITING 
ECONOMIC 
DEVELOPMENT 
The permanent nature of Light Rail within a given urban corridor is one of the 
major advantages to this system of urban transit.  This aspect of Light Rail transit is 
found to positively impact economic development along Light Rail corridors.  It is 
argued that such long-term benefits outweigh the short-term costs of implementing 
Light Rail systems.  The economic development potential of Light Rail is particularly 
relevant to our study of Santurce’s revitalization planning.  Light Rail systems are 
viewed as cleaner than bus systems and thus improve a community’s image.  
Disadvantages to Light Rail include the capital cost of implementing the system as 
well as inflexibility of the system with respect to broken down trains and required 
infrastructure (GAO, 2001). 
 E C O N O M I C  I M P A C T  O F  E F F E C T I V E  T R A N S P O R T A T I O N  
S Y S T E M S  
Effective transportation systems are crucial to the success of economic 
development and community revitalization projects.  America’s extensive 
transportation network has been shown to play an indispensable 
role in the creation and maintenance of the U.S. economy.  
Transportation is integral to the efficient movement of 
employees and manufactured goods throughout the world.  
Within an urban setting such as Santurce, transportation plays 
and will continue to play a central role in the economic 
prosperity of the district. 
The economic success of the United States has been attributed to 
transportation, getting “people, their ideas, and things they create from 
those ideas from one point to another – quickly and in good shape” 
(Horsley, 2002).  Development of urban roads contributes to the success 
of the economy by meeting the needs of rapid services though vehicle and 
network flexibility (Rodrigue et al., 2005).  This function of urban 
thoroughfares demonstrates the need for continued attention and funding 
to support the road infrastructure in urban settings. 
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The creation and maintenance of transportations systems requires public 
investment.  Drs. Robert Shapiro and Kevin Hassett studied the impacts of public 
investment in Surface Transportation and concluded, “public spending in America’s 
public transportation systems has been a very sound investment” (Shapiro & Hassett, 
2005, p.10).  This conclusion was based upon advanced economic analysis of the 
economic benefits of America’s surface transportation system.  Public investment in 
surface transportation systems yields over $603 billion yearly in net benefits to both 
people and businesses in the U.S (Shapiro and Hasset, 2005).  Investment in public 
transit has also been shown to raise area growth rates and keeps them at high levels 
for long periods of time (e.g. Aschauer, 1998).  Adversely, it has been found that poor 
transit infrastructure constrains growth and increases congestion, thus limiting 
economic development (e.g. Henderson, 2000). 
As shown in this section, effective creation of transportation systems is 
essential to improving quality of life and maintaining economic development.  It is 
especially important in developing communities and as Jeskey (2005) notes, requires 
wise investment to generate mobility options in the community.  Preemptive planning 
for a region’s transportation needs is a vital part of community revitalization and our 
study will investigate Santurce’s preparedness in this. 
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7.7 Index of Terms Used 
AMA, 44 
CBDC, 18 
CBDO, 18 
CDBG, 21 
CMPR, 52 
CORUS, 9 
DTOP, 44, 59 
EIA, 79 
Gibbs Planning Group, 13 
ICP, 59 
MGD, 84 
Parque De Deigo. See Plaza De Diego 
PRASA, 82, 83 
PREPA, 70 
Tren Urbano, 43 
Most terms are defined on the first page referenced. 
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7.11 Study Team 
 
Alex Gregory Borges ’06 is majoring in Mechanical Engineering with a concentration 
in Aerospace studies.  He is a resident of Hopkinton, New Hampshire and attended 
Hopkinton High School.  At WPI, Alex is a member of the Phi Gamma Delta 
Fraternity and is involved in intramural sports.  Alex will be completing his capstone 
project in the fall of 2005 in Mechanical Engineering on Flow Visualization of a 
Micro-Aerial Vehicle.   
 
Karen Lynn Hammel ‘06 is majoring in Chemical Engineering.  Karen is a resident of 
Ludlow, Massachusetts and attended Ludlow High School.  She is a member of the 
Alpha Gamma Delta fraternity and is employed in the summer with the Advanced 
Materials division of General Electric.  She will be completing her capstone project in 
the winter of 2006 at Gallo Winery at a WPI California Project Center. 
 
William Braden Hays ‘06 is majoring in Computer Science.  William is a resident of 
Rutland, Massachusetts and attended Wachusett Regional High School in Holden, 
Massachusetts.  William is a rower on the Varsity Crew team at WPI and works part-
time as a self-employed web programmer.  He will be completing his capstone project 
in the fall of 2005 at WPI’s Wall Street Project Center. 
 
Adam Leonard Wilbur ’06 is majoring in Biochemistry.  He is a resident of Taunton, 
Massachusetts and attended Taunton High School.  Adam is a member of the 
Fraternity of Phi Kappa Theta and is involved in Student Government on campus.  He 
is currently serving as the President of the WPI Student Body and is a member of 
several campus committees.  Adam will be completing his capstone project next year 
in Biochemistry researching proteins encoded by an RNA-stranded plant virus. 
 
About the WPI Interactive Qualifying Project Program 
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Academic projects like this are a key part of WPI's project-based undergraduate 
educational curriculum.  They exemplify the university's long-held belief that 
undergraduate students learn best when they apply knowledge gained in the 
classroom to the solution of important problems in the real world.  WPI projects are 
rigorous, academic exercises that are our sole focus during the 7-week period of 
study. At the end of our project, we will prepare a detailed report and deliver a 
presentation of our findings and recommendations (www.wpi.edu). 
 
About WPI 
Founded in 1865, WPI is a pioneer in technological higher education.  WPI was the 
first university to understand that students learn best when they have the opportunity 
to apply the knowledge they gain in the classroom to the solution of important 
problems.  Today, its first-rate research laboratories support master's and Ph.D. 
programs in more than 30 disciplines in engineering, science and the management of 
technology (www.wpi.edu). 
